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FOREWORD
 
This documentis provided by Space Information Systems Operation
 
(SISO) in accordance with the, requirements of Task Order (TO)
 
P-2'0,O as estabZished under modification No.. 195 of contract NAS
 
9-1261, Schedule V.
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SECTION 1
 
INTRODUCTION
 
1.1 PURPOSE
 
The purpose of this document will be to deliheate the detailed
 
program documentation for Computer Output Microfilm System A in
 
Bldg. 30, NASA JSC (COMA).
 
1.2 SCOPE
 
Paragraph 1.3 of this document delineates the applicable documents
 
which apply to this system. Paragraph 1.4 provides an overall view
 
of the system and describes the functional relationship between
 
the system software (described in SISO-TR531, Vol. I), the stand­
ard insert routines (described in SISO-TRS31, Vol. I), and the
 
applications programs (described in section 2 of this volume).
 
Appendix A contains instructions for locating those documents
 
delineated in paragraph 1.3. Appendix B contains Test Prepara­
tion Sheets, NASA JSC Form 1225, for all baseline and/or program
 
modification acceptance tests. The documentation for each of the
 
application programs (section 2) consists of the following major
 
headings:
 
2.X TITLE OF PROGRAM
 
2.X.1 Background
 
A. Author
 
B. Intent
 
C. Program History
 
2.X.2 Introduction
 
2.X.2.1 Hardware Requirements
 
2.X.2.2 Software Requirements
 
1-i
 
SISO-TRS31
 
Vol. II
 
Z.X.Z.5 Assembly parameters
 
2.X.2.4 Operator Commands
 
2.X.3 Analysis
 
2.X.3.1 Major Control Section
 
A. Description'
 
B. Input/Output
 
C. Linkages (External and Internal)
 
2.X.3.2 Subroutines
 
2.X.3.3 Constants and Variables (External and Internal
 
2.X.3.4 Flow Charts
 
1.3 APPLICABLE DOCUMENTS
 
The following documents., of the latest issue in effect, are- appli
 
cable as specified herein.
 
1.3.1 Requirements Specifications
 
& 	 PHO-TN598 - FR80 Gray Level Processing Requirements Specifi
 
cation
 
* 	 SH-09607A - COM System Data Processing Requirements Specif!
 
cation
 
* 	 SH-09832 - FR80 Skylab Solar Experiment S055 Processing 
Requirements Specification 
" 	 SH-09846 - Computer Output Microfilm System A (COMA) Univac 
494 Print Processing Requirements Specification 
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* 	 Th-Z5iU - computer uurpur iicruiinm aysUzu PDP Print 
Processing Requirtements Specification 
* 	SH-25722 - FR80 Harvard College Observatory Solar Experi­
ment S055 Processing Requirements Specification 
o 	SH-25752 - Computer Output Microfilm System Varian 73 Print 
Processing Requirements Specifications 
" 	SH-25812 - Computer Output Microfilm System A Large Area 
Crop Inventory Experiment Software Requirements Specifi­
cation. 
1.3.2 Test Specifications
 
* 	PHO-TN605 - FR80 Gray Level Test Tape Requirements Specifi­
cations 
* 	SH-09606A - COM System Test Tape Requirements Specification
 
" 	SH-09833 - Skylab Solar Experiment S055 Test Tape Require­
ments Specification
 
* 	SH-09851 - Computer Output Microfilm System A Univac 494
 
Print Processing Test Tape Requirements Specification
 
" 	SH-25713 - Computer Output Microfilm System A PDP Test Tape
 
Requirements Specification
 
" 	SH-25723 - FR80 Harvard College Observatory Solar Experiment
 
S055 Test Tape Requirements Specification
 
* 	SH-25769 - Computer Output Microfilm System A Varian 73 
Print Processing Test Tape Requirements Specification. 
1.3.3 Acceptance Test Procedure
 
SB-09613A - COM System Acceptance Test Procedure.
 
1-3
 
SISO-TR531
 
Vol. II
 
1.4 OVERVIEW
 
The Computer Output Microfilm System consists of a series of pro­
grams which converts digital data from magnetic tapes into alpha­
numeric characters, graphic plots, and imagery that is recorded
 
on the face of a cathode-ray tube. A special camera photographs
 
the face of the tube on microfilm for subsequent display on a
 
film reader. The software which is used to accomplish this is
 
divided into three distinct categories:
 
" Systems software (SISO-TR531, Vol. I)
 
" Standard insert routines (SISO-TR531, Vol. I)
 
" Applibations software (section 2).
 
The systems software consists of the assembler and various utility
 
programs. The assembler is a two-pass macro-assembler. The
 
utility programs include the Text Editor, Tape Dump Reloader,
 
Disk Dumper, Magnetic Tape Display, and Disk Audit Programs.
 
The standard insert routines are used in each of the application
 
programs. They include the operating monitor, vector routines,
 
character sets, character routines, magnetic tape routines and
 
film advance routines.
 
Applications software has been developed for processing of print,
 
graphic and imagery data tapes for the following systems'
 
• IBM 360/75
 
* Univac 494
 
" Varian 73
 
* PDP 11/45
 
" Digital television equipment 36- and 48-bit data format
 
* Harvard College Observatory (HCO) Solar Experiment SOSS
 
* Large Area Crop Inventory Experiment (LACIE) print data.
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SECTION 2
 
APPLICATION PROGRAMS
 
The application programs that follow have been developed, on the
 
COM.System to process print, graphic, and image data from 7- or
 
9-track magnetic tapes to be output to 16 mm microfilm or 105 mm
 
microfiche.
 
Information pertaining to control codes, character sets, input
 
formats, output formats, etc. for each individual program can
 
be found in that program's software requirements specification
 
in Appendix A.
 
2.1 COMA DTE PROCESSORS FOR 16 mm FILM (16DT36, 16DT48) AND 105
 
mm FICHE (105DT6, 105DT8)
 
2.1.1 Background
 
A. 	Author. W. T. Jackson, Aeronutronic Ford Corporation.
 
B. 	Intent. The DTE Processors process 9-track magnetic
 
tapes formatted in 36-bit and/or 48-bit digital television
 
equipment (DTE) languag6 as delineated in SH-09607A.'
 
1. 	I6DT36 processes 9-track magnetic tapes formatted in
 
36-bit DTE on 16 mm microfilm.
 
2. 	16DT48 processes 9-track magnetic tapes formatted in
 
48-bit DTE oii 16 mm microfilm.
 
3. 	105DT6 processes 9-track magnetic tapes formatted in
 
36-bit DTE on 105 mm microfiche.
 
4. 	105DT8 processes 9-track magnetic tapes formatted in
 
48-bit .DTE on 105 mm microfiche.
 
C. 	Program History
 
1. 	Production Tape Date. TBP
 
2. 	Author. W. T. Jackson
 
2-1
 
SISO-TRS31
 
Vol. II
 
3. 	Authorization. EO-00SF
 
4. 	Test Case. Acceptance test procedure SB-09613A
 
5. 	Revisions. Reference Appendix B, paragraph B.1.
 
2.1.2 Introduction
 
2.1.2.1 Hardware Requirements
 
* FR80 with 12K memory
 
* 9-track magnetic tape unit
 
* 16 mm unsprocketed camera
 
* 105 mm camera
 
2.1.2.2 Software Requirements
 
The 	following files, found in I.I.I.'s SYM Directory, are required.
 
111109 111164 Film 111161 GO
 
111166 111163 111187
 
111164 111147 FLOAD
 
111162 111161
 
111185 111186
 
2.1.2.3 Assembly Parameters
 
The assembly parameters in 111109 shall be set for the proper
 
machine configuration. Assembly parameters specific to the DTE
 
processors are as follows.
 
A. 	 CAMNUM. If 2, indicates 16 mm unsprocketed camera; if 7,
 
indicates 105 mm microfiche camera.
 
B. 	TWOBUF. If 1, indicates two magnetic tape buffers for
 
higher throughput.
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C. 	BIGBUF. If 0, allows maximum amount of operator functions
 
with minimum buffer space.
 
D. 	DASHED. If 1, assembles code for generation of dashed
 
vectors.
 
E. 	CIRCLE. If 1, assembles code for generation of circles
 
and arcs.
 
F. LOCASE. Lower case character set required.
 
-G. EBCDIC. Entire EBCDIC character set required.
 
H. 	7TRACK. If 0, 7-track magnetic tape handler not required.
 
I. 	9TRACK. If 1, 9-track magnetic tape handler is required.
 
J. 	 PTtPE = 3. EBCDIC forms loader. 
K. 	MUMBLE. If 1, defines system configuration output via
 
teletype during assembly.
 
L. 	PONT. If 0, assembles standard iII character f6nt.
 
M. 	-TAPELB. If 1, defines code to provide processing of IBM
 
standard tape labels.
 
N. 	DTE. If 1, defines code specifically for the 36-bit DTE
 
processors.
 
0. 	NASA. If 1, assemble NASA specific character set.
 
P. 	D48-- If 1, defines code specifically for the 48-bit DTB
 
processors.
 
Q. 	 ALLOW. Defines code to allow form loading and processing. 
R. 	FTYPE. If 105, defines code for generation of 10S mm
 
microfiche.
 
S. 	MANYUP. If 1, defines code for multiple images per frame
 
for 105 mm microfiche.
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2.1.2.4 Operator Commands
 
A. 	The following commands are available for use with either
 
the 16DT36 or 16DT48 Program.
 
TIME
 
FRAME
 
STRIP CHART
 
GO
 
CONTINUE
 
CLEAR
 
REWIND
 
SKIP
 
TRY AGAIN
 
STANDARD LABELS
 
UNLABELED
 
FOCUS
 
PULLDOWN
 
ROTATED
 
UPRIGHT
 
SETSI2E, PULL DOWN
 
B. 	The following commands are available for use with either
 
the 105DT6 or 105DT8 Program.
 
TIME
 
FRAME
 
GO.
 
CONTINUE
 
TITLE
 
END JOB
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CLEAR
 
REWIND
 
SKIP
 
TRY AGAIN
 
STANDARD LABELS
 
UNLABELED
 
FORM'
 
INDEX FORM
 
2.1.3 Ahalysis
 
2.1.3.1 'Maj6or Control Sectior
 
A. Description. Upon issuance of a GO command by the operator
 
via the console teletype, the III routine PSTART transfers
 
control to the DTE processing routine BEGIN. BEGIN
 
initializes all switches, does initial camera advancing
 
and positioning using the III routines FC7CLR, FRSPIC, and
 
NEXPIC, determines the location and size of the data input
 
buffer, calculates the X and Y scaling factors for center­
ing the image in the 16K by 16K area, and transfers con­
trol to GETCOM.
 
GETCOM initializes parameters to access a DTE data word
 
and transfers control to BITCNT. BITCNT, using the III
 
routine MTBYTE, 'accesses the number of data bits requested
 
by GETCOM and transfers control to GETOP with the'data
 
bits in the AC (up to 18 bits per access).
 
When a magnetic tape read is initiated, and it is the
 
initial read for a job, a test is made by BITCNT for COM.
 
controls. If COM controls are not present, the data is
 
ignored and the next data record is accessed. This pro­
cedure is repeated until the first COM control record is
 
read. When the first COM control record is accessed,
 
BITCNT checks for an S, T, F or I identifier in the second
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.byte of the record. When processing 16 mm, all COM con­
trol records are skipped, with control being passed to
 
CUTMAK for output of cutmarks. Film is advanced to the
 
next frame via NEXPIC, and control returns to BITCNT.
 
When processing 105 mm and the identifier is an S or T,
 
the record is moved to the buffer TITARE for output via
 
the III routine FICTAP. When the identifier is an F,
 
DTFORM switch is set for forms overlay processing and a
 
check is made to determine if indexing is requested. If
 
so, INXSSW is set, the position and number of characters
 
for indexing is set, and control is returned to BITCNT.
 
All records following the first COM control record are
 
either 1) ignored for 105 mm processing until a second
 
COM control record is accessed, or 2) processed by PROC76
 
as EBCDIC data, for 16 mm recording, until a second COM
 
control record is accessed. BITCNT processes the second
 
COM control record in the same manner as the first and
 
transfers control to GETOP for processing of DTF data.
 
When an HOF is accessed, the job is complete and control
 
is returned to the operator. GETOP determines from the
 
DTE op code the type of DTE data word to be processed.
 
The following paragraphs delineate the processing done
 
for each type of DTE data word.
 
When the DTE word is a command, GETOP transfers control to
 
ENDLN. ENDLN does a check to determine if the word is a
 
jump. When the word is not a jump, it is ignored and
 
control is returned to GETCOM. When the word is a jump,
 
control is transferred to NEXFRM for output of forms over­
lay or cutmarks and advance to next frame via NEXPIC. If
 
the strip charting option has been selected, the cutmark
 
output will be inhibited. Control is then returned to
 
GETCOM.
 
When the DTE word is a vector, the X1Y1 and X2Y 2 coordinate!
 
are calculated and placed in XHD, YHD, XTL, and YTL. Con­
trol is transferred to MAP, which scales the heads and
 
tails to the image size specified by DFRSZ; The X and Y
 
DAC's are set via SETXYS, the vector is output by DRWVEC,
 
and control returned to GETCOM.
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When a START PRINT word is accessed, TYPSW (the typewriter
 
switch) is set to allow processing of typewriter words.
 
The character and character size are then masked from the
 
START PRINT word and used to calculate the corresponding
 
FR80 character and character size. This size is used for
 
all characters until changed by another START PRINT word.
 
The INXSSW switch is checked, and if it is set, the X and
 
Y coordinates of the START PRINT word are checked against
 
those found in the form and index control record. When
 
the coordinates do not match, control is transferred to
 
NOINDX. When the coordinates match, control is trans­
ferred to STARTX. STARTX sets the STOCSW switch, which
 
causes the next n-i typewriter characters (n = number of
 
characters specified in the index record) to be stored as
 
the index record entry for this frame, sets the approp­
riate counters for storing the index data, and transfers
 
control to NOINDX. NOINDX scales the X and Y start print
 
coordinates to the FRSO image size via MAP, sets the X and
 
Y bAC's using the III routine SETXYS, and outputs the
 
START PRINT character via CHROUT. Control is then returned
 
to GETCOM.
 
When the DTE word is TYPEWRITER, the typewriter switch
 
(TYPSW) is checked. When TYPSW is not set, the system halts
 
(i.e., no previous START PRINT word to give coordinates).
 
When TYPSW is set, then each character of the typewriter
 
word is output via CHROUT. CHROUT converts each DTE char­
acter to the appropriate FR80 character code and size, stores
 
each character in the index field if the STOCSW (save index)
 
switch is set, and outputs the character using the III rou­
tine VCHAR. When the last character of the typewriter word
 
is processed, control is returned to GETCOM.
 
B. Input/Output
 
1. Input. Data input via 9-track magnetic tape consists
 
of DTE 36- or 48-bit command, instruction, and data
 
words, and COM control records. All input data tapes
 
are recorded in a variable spanned length record for­
mat (blocked or unblocked). Detailed descriptions of
 
the format(s) and data content of the magnetic data
 
tapes are found in SH-09607A.
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2. 	Output. Data is output to either 16 mm or 105 mm
 
on 16 mm film may be abutted by utilization of the
 
STRIP CHART operator command.
 
film. Each frame contains one DTE image. Data frames
 
C. 	Linkages
 
1. 	External
 
Routine 	 Program
 
FC7CLR 111166
 
FRSPIC 111166
 
MNBRIT 111166
 
NEXPIC 111166
 
MTRINI 111163
 
KYBLIS 111166
 
GET 111163
 
SETXYS 111162
 
SETHD 111162
 
SETTL 111162
 
DRWVEC 111162
 
PSTLL 111166
 
SETPLS 111166
 
VCHAR 111147
 
INXDO 111166
 
MTBYTE 111163
 
FICTAP 111186
 
ROTATE 111166
 
MDONEX 111166
 
FCFIN 111166
 
FLASH 111187
 
2. 	Internal Routines
 
GETCOM CHROUT CCNTRL SAVADD
 
GETOP STOCH SEPREC RESTOR
 
GETCR ENDLN PROC76 RETRN
 
TYPSW CONVRT SPACE3 RESET
 
TYPLP NEXFRM TITREC NEWSEG
 
TYPNL DTFLSH FRMREC NMGET
 
TYPMA BITCNT ROTREC NMGETI
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TYPCR GETSEG IGNORE EBGET
 
SETCR GETSGI- IGNORI MVCOM
 
NOINDX GETSG2 CUTMAK MAP
 
STARTX GETBLK MVOVER SCAL
 
?.1.3.2 Subroutines
 
A. BITCNT. Entered with the AC containing the number of bits
 
to be accessed. Uses MTBYTE to get bits requested, return­
ing to the calling routine with the bits requested in the
 
AC. Calling sequence:
 
LAC 	 N (i NSI8) 
JMS 	BITCNT
 
B. 	CCNTRL. Accesses eight-bit carriage control characters
 
via GET and checks for COM control indicator;, if there is
 
not a COM control character, exits by CCNTRL. If there is,
 
checks next byte for legitimate COM -control function and
 
branches to proper handler. Calling sequence: JMS CCNTRL
 
C. 	CHROUT. Entered with the AC containing a character to be
 
output. Converts character to EBCDIC via CONVRT, outputs
 
character via VCHAR, and returns control to calling routine.
 
Calling sequence where N = eight-bit control character:
 
LAC N
 
CHROUT
 
D. 	CONVRT.. Entered with DTE character in AC. Character is
 
converted to EBCDIC via DTETAB table. Exit is to calling
 
routine with converted character in AC. Calling sequence
 
where- N = DTE character:
 
LAC N
 
JMS CONVRT
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E. 	CUTMAK. Routine utilized for 16 mm microfilm processing
 
only. Called once per frame for output of three marks,
 
four vectors in width, the position and size of which
 
are delineated by MRKTOP, MRKBOT, MRKLFT, SDELTA, MDELTA,
 
MARKS, and STROKS. Returns control to call routine. Call­
ing sequence: JMS CUTMAK
 
F. 	DTESZ. Loads set size and pulldown as input from the TTY.
 
Also sets scaling parameters for frame. -Exits via MDONEX.
 
Called via MONTOR.
 
G. 	DTFLSH. Builds and outputs DTE 1024 x 1024 forms overlay 
scaled to FR80 frame size via MAP. Output and coordinate 
positioning are controlled by DRWVEC, SETTL, and SETHD III
 
routines. Exits to calling routine. Calling sequence:
 
DTFLSH
 
H.. 	 EBGET; Converts EBCDIC numeric string, whose length is
 
specifi6d in SETXYS, to decimal. Numbers are accessed
 
from magnetic tape via GET. Converted number is in AC on
 
exit .to calling rotitine. Calling sequence where N-= length 
of numeric string:
 
LAM N
 
DAC SETXYS
 
JMS 	MVCOM
 
I. 	EJECT. Advances to next frame and outputs cutmark if
 
required; resets X and Y page positioning, character deltas
 
(CHDELX, CHDELY), and character size (CHRSIZ) via SETXYS
 
and SETPLS. Outputs EBCDIC data via NEXTCH until next
 
carriage control character is accessed, whereby BITCNT
 
transfers control to the proper routine. Calling sequence:
 
JMP EJECT
 
J. 	ENDLN. Checks command word for JUMP. If there is a JUMP,
 
advances t6 next frame via NEXFRM and gets next DTE data
 
word. If-there is not a JUMP, data is ignored and next
 
DTE data word is accessed. Control is transferred to
 
GETCOM. Calling sequence: JMS ENDLN
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K. 	FRMREC. For 105 mm film processing, sets DTFORM switch
 
for overlay processing, accesses and sets control functions
 
for indexing, and transfers control to IGNORl. Fox 16 mm,
 
advances film via NEXPIC, outputs cutmarks if strip chart­
ing is inhibited, and transfers control to IGNORi. Called
 
in CCNTRL upon decode of F type COM control record. Call­
ing sequence: JMP FRMREC
 
L. 	GETBLK. Accesses 32 bits of data from magnetic tape via
 
MTBYTE. Used to read record block and mask off block
 
discriptor word (BDW). Exits to calling routine. Calling
 
sequence: JMS GETBLK
 
M. 	GETCOM . For 36-bit DTE words, bit bucket four-bit pad, 
calls KYBLIS for operator interrupt processing, transfers 
control to GETOP. GETCOM is called for all DTE data word 
decodes. Calling sequence: JMP GETCOM. 
N. 	 GETCR. Determines if 36-bit DTE word is a typewriter or
 
a STARTPRINT word. Control is transferred to TYPSW or
 
SETCR, respectively. Calling sequence: JMP GETCR
 
0.. 	GETOP. Gets four-bit op code and determines if data word
 
is a command or vector word. If it is neither, control is
 
transferred to GETCR. If it is a command, control is
 
transferred to.ENDLN. Calling sequence: JMP GETOP
 
P. 	GETSEG. Gets logical record segment from tape input area.
 
Determines segment control code, segment length, and
 
carriage control from segment descriptor word (SDW). If
 
the segment length is two or less, control is returned to
 
GETSEG+I for the next logical record segment. If the seg­
mpnt control code is 0 or 1, which specifies a COM control
 
record; CCNTRL is called for processing of the COM control
 
record. Upon return from CCNTRL, control is transferred
 
to the calling routine. Calling sequence: JMS GETSEG
 
Q. 	IGNORE. Remains in loop ignoring data via BITCNT until
 
next COM control record or logical segment is read, with
 
control being transferred to the applicable routine by
 
-BITCNT.
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R. 	IGNORI. Sets applicable switches to remain within GETSEG
 
routine until DTE data has been accessed.
 
S.-	 MAP. Sets XHD, YHD, XTL and YTL DTE vector coordinates
 
scaled to FR80 units. Coordinates' are centered in 16K x 16K
 
frame with XHD, YHD, XTL, YTL containing DTE vector coordi­
nates. Returns to calling routine with XHD, YHD, XTL, YTL
 
containing FR80 coordinates. Calling sequence: MAP
 
T. 	MVCOM. Transfers COM control data, as specified in the
 
S or T record, into either buffer TITARE for 105 mm or
 
MTTARE for 16 mm. Data is accessed from tape buffer one
 
byte per access via GET with AC containing first titling
 
character. Calling sequence: JMS MVCOM
 
U. 	MVOVER. Sets X and Y DAC's plus XHEAD's and YTAIL-s for
 
cutmark vectors. VHEADX = start point X1 , VHEADY = start 
point Y1 , VTAILX = end point Xz, and VTAILY = end point 
Y2 . Calling sequence: JMS MVOVER 
V. 	NEWSEG. Reads in new logical segment; gets bits.requested
 
from old and new segment and returns to calling routine with
 
data in AC. Calling sequence: JMP NEWSEG
 
W. 	NEXFRM. Outputs forms overlay, if requested. If 105 mm,
 
sets titling intensity, advances to next frame, resets
 
intensity, and exits to calling routine. If 16 mm, advances
 
to next frame, outputs cutmarks if strip charting inhibited,
 
and exits to calling routine. Calling sequence: NEXFRM
 
X. 	NMGET. Sets counter to get converted four-digit hexadecimal
 
number via EBGET. Returns to calling routine with value
 
in AC. Calling sequence: JMS NMGET
 
Y.-	 NMGETl. Sets counter to get converted two-digit hexadecimal
 
number via EBGET. Returns to calling routine with value in
 
AC. Calling sequence: JMS NMGETI
 
2-12
 
SISO-TR531
 
Vol. II
 
Z. NOINDX. Entered with XHD and YHD containing DTE character 
coordinates and CHTEM containing eight-bit DTE character. 
Scales coordinates to FR80 units, sets X and Y DAC's, out­
puts character, and transfers control to GETCOM. Calling 
sequence: JMP NOINDX 
AA. PROC76. Entered with AC containing an EBCDIC carriage 
control other than SKIP to Channel 11. Outputs EBCDIC' 
data via NEXTCH until COM control indicator is accessed, 
whereby control is transferred to BITCNT. EBCDIC carriage 
controls are interpreted by SPACE3 and EJECT. Calling 
sequence: JMP PROC76 
BB. RESET. Sets switches specifying COM control; sets return 
address in GETSEG and BITCNT to return to calling routine. 
Calling sequence: JMS RESET 
CC. RESTOR. Restores BITCNT and GETSEG parameters to condition 
previous to COM control loop. Calling sequence: RESTOR 
DD. RETRN. Saves return address from BITCNT for original call. 
This is done prior to COM control processing. Calling 
sequence: JMS RETRN 
EE. ROTREC. Decodes image rotation control record and sets 
image rotation via ROTATE. If 16 mm, advances to next 
frame and outputs cutmark, if applicable.- Control is 
transferred to IGNORl. Calling sequence: JMP ROTREC 
FF. SAVADD. Saves BITCNT and GETSEG return addresses prior to
COM control loop. Calling sequence: SAVADD 
GG. SCAL. Entered with AC containing DTE coordinate. Exits 
to calling routine with AC containing coordinate in FR80 
units. Calling sequence: 
LAC N 
SCAL 
I N 1023 
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HH. SEPREC. Entered with AC containing first character of S 
record. Calls MVCOM, initializes for no forms or indexing, 
and if 105 mm, calls FICTAP for control record processing. 
Sets CHl1SW and SEGSW for control record skip via BITCNT 
and if L6 mm, sets CCNTRL routine for processing of 76­
record EBCDIC identification. Exits to IGNORE. Calling 
sequence: JMP SEPREC 
II. SETCR. Sets TYPSW for typewriter word processing, converts 
DTE character size to appropriate FR80 size, and DTE 
character deltas to FR80 units (CHDELX, CHDELT). Sets 
deltas based on rotation via ROTTST and SETPLS. Accesses 
starting line coordinates by call to GET, storing X in XHD 
and Y in YHD. Checks coordinates against those specified 
by index control record. If they match, control is trans­
ferred to STARTX. If not, subroutine exits via NOINDX. 
Calling sequence: JMP SETCR 
JJ. SPACE3. Called during processing of 76 record EBCDIC 
identification; executes CRT IOT for three lines. Control 
is transferred to NEXTCH. Calling sequence: JMP SPACE3 
KK. STARTX. Initializes STOCSW for access of index data, blank 
fills MTTARE buffer prior to transfer of index data, sets 
line position, and indexes field length. Returns control 
to calling routine. CHRCNT will be set to the number of 
index characters desired prior to the call. Calling sequence 
JMS STARTX 
LL. STOCH. Entered with AC containing index character n. Stores 
character in MTTARE buffer and exits to calling routine, if 
index character count is less than zero. If. index character 
count is exhausted, resets STOCSW for no index, processes 
index data by a call to INXDO,. and returns to calling rou­
tine with character n in AC. Calling sequence: JMS STOCH 
MM. TITREC. Moves title data into TITARE (or MTTARE for 16 mm) 
via MVCOM, calls FICTAP for title processing, resets CCNTRL 
for DTE data processing, outputs cutmark (16 mm only), and 
transfers control to IGNORE. Calling sequence: JMP TITREC 
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NN. 	TYPLP. Processes DTE special characters NULL, CR,and MR
 
if neither, outputs as print character via CHROUT until
 
CNTR (character counter equal -5 for 48 or -4 for 36) is
 
exhausted. Entered either thru TYPSW or JMP TYPLP. Exits
 
to GBTCOM.
 
2.1.3.3 Constants and Variables
 
A. 	 Internal
 
1. 	BITNSV. Temporary save location of number of bits
 
requested by GET macro in SAVADD and RESTOR routines.
 
,2. 	BITNUM. Contains number of bits requested by GET macro.
 
3. 	BITSVAD. Temporary save location of return address
 
from GET call.
 
4. 	CHRCNT. Word containing the number of characters p­
index entry as specified in F record.
 
5. 	CHTEM. Cell containing DTE character accessed from
 
start print word.
 
6. 	CHIlSW. Switch used for entry and exit into COM con­
-trol processing. Set to JMS RESET after S COM record
 
and NOP upon completion of second COM control record
 
processing.
 
7. 	CNTR. Counter containing number of characters per DTE
 
typewriter word.
 
8. 	DFRSZ. Confstant containing frame size in FR80 units,
 
.-ither 13522 for 105 mm or 9600 for 16 mm.
 
9. 	DTESIZ. Temporary cell-containing DTE character size
 
(0-7) accessed from start print word.
 
0. 	DTETAB. Table containing DTE character codes, two
 
characters per word.
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11. 	 DTFORM. Switch used to control forms overlay pro­
cessing: NOP forces output, SKP ignores.
 
12. 	 DTXTAB. Table containing character spacing values in
 
DTE units for eight-character sizes.
 
13. 	 DTYTAB. Table containing line feed values in DTB units
 
for eight-character sizes.
 
14. 	 GETSGAD. Temporary save location of GBTSEG routine
 
return address.
 
15. 	 INXSSW. Switch used to control index processing; SKP
 
delineates indexing; NOP indicates no indexing.
 
16. 	 MARKS. Counter which contains repeat count (-3) for
 
output of four vector cutmarks.
 
17. 	 MBITNM. Variable containing number of bits requested
 
by GET macro in BITCNT routine.
 
18. 	 MBITSV. Temporary save location of number of bits
 
requested. Referenced in SAVADD and RESTOR.
 
19. 	 MCHCNT. Variable containing number of characters per
 
index entry as delineated in F control record.
 
20. 	 MDELTA. Delineates delta X increment between four vec­
tor marks which constitute cutmark.
 
21. 	 MRKBOT. Constant delineating end point (Y2) of cutmark
 
vectors.
 
22. 	 MRKLFT. Starting X coordinate for cutmarks.
 
23. 	 MRKTOP. Constant delineating start point (YI) of cut­
-mark vectors.
 
24. 	 NEWSGB. Variable containing n bits (14 n418) of data
 
from next record segment.
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'25. 	 NEWSGC. Variable containing number of bits required
 
from next record segment to satisfy GET macro.
 
26. 	 OLDSGB. Variable containing n bits (14 nL18) of data
 
remaining in current record segment.
 
27. 	 OLDSGC. Variable containing number of bits remaining
 
in current record segment.
 
28. 	 RETADD. Cell containing BITCNT return address when
 
processing COM control records.
 
29. 	 SAVCHT. Temporary save location for non-COM control
 
character in PROC76.
 
30. 	 SDELTA. Delineates delta X increment between cutmark
 
vectors.
 
31. 	 SEGCNT. Counter containing number of bits in current
 
record segment.
 
32. 	 SEGSW. Switch used to reset BITCNT return address upon
 
completion of COM control processing.
 
33. 	 STOCSW. Switch used to control saving of index charac­
ters; NOP indicates no indexing; JMS STOCH indicates
 
to save index character.
 
34. 	 STRIPF. Switch used to determine output of cutmarks.
 
NOP indicates output cutmarks; SKY in the strip chart
 
mode indicates no cutmarks.
 
35. 	 STROKS. Constant delineating number of vectots per
 
mark for cutmarks.
 
36. 	 SZTAB. Table containing character heights in DTE units
 
for eight-character sizes.
 
37. 	 TITINT. Constant delineating output light intensity
 
for titling,
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38. 	 XHD. Contains starting X coordinate of iJn vector as
 
accessed from DTE vector word.
 
39. 	 XINDX. Contains X coordinate position of first DTE
 
i7nex character. Set by F COM control record.
 
40. 	 XOFF. Starting X (or left-side margin) of DTE image
 
in FR80 raster units.
 
41. 	 XOFFOV. Starting X (or left margin) of EBCDIC identi­
fication frame in FR80 raster units.
 
42. 	 XSIGN. Sign of X vector as defined by 36-bit DTE
 
vector word.
 
43. 	 XTL. Contains end X coordinate of DTE vector as
 
accessed from DTE vector word.
 
44. 	 YHD. Contains starting Y coordinate of DTE vector as
 
accessed from DTE vector word.
 
45. 	 YINDX. Contains Y coordinate position of first DTE
 
index character. Set by F COM control record.
 
46. 	 YOFF. Starting Y or top margin of DTE image in FR80
 
raster units.
 
47. 	 YOFFOV. Starting Y or top margin of EBCDIC identi­
fication frame in FR80 raster unitsi
 
48. 	 YSGN. Sign of Y vector as defined by 36-bit DTE
 
vector word.
 
49. 	 YTL. Contains end Y coordinate of DTE vector as
 
accessed from DTE vector word.
 
B. 	External
 
1. 	CHDELX. Word location reserved for FR80 character
 
delta X.
 
2. 	CHDELY. Word location reserved for FR80 character
 
delta Y.
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.3. 	CHRSJZ. Word location reserved for FR80 character
 
-size.
 
4. 	CURBUF. Cell used for current magnetic tape buffer
 
address (one of two magnetic tape buffers). -

S. 	EXPND. Location used to define end of executable code.
 
6. 	FCSUB. One-word cell used either to decrease or in­
crease margin between fiche.
 
7. 	FCTTSW. Switch used to control title extraction from
 
tape or teletype.
 
8. 	FICTB. Address of fiche title table (i.e., titling
 
buffer area).
 
9. 	FLSHND. Defines start of executable form flash code.
 
10. 	 FRAMNM. One-word counter containing number of frames
 
filmed.
 
11. 	 IFLASW. Switch used to control output of index frame
 
(SKP = output; NOP = no output).
 
12. 	 IXXLEN. Variable delineating number of characters per
 
index line.
 
13. 	 MAXTRW. Constant used for multiple fiche title rows
 
(always zero for DTE).
 
14. 	 MTTARE. Contains teletype buffer address.
 
15. 	 NEXBUF. Cell used for next magnetic tape buffer address
 
{6une of two magnetic tape buffers).
 
16. 	 PBUFPT. Location used to define start of form flash'
 
communication area.
 
17. 	 PICNUM. One-word counter containing number of images
 
produced.
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18. 	 RECPIN. Word location reserved for FR80 light intensity
 
value.
 
19. 	 SCSIZE. Maximum available FR80 raster units (16384).
 
20. 	 SVROT. One-word save location containing current
 
rotation delineator.
 
21; 	 TITARE. Address of fiche titling buffer.
 
22. 	 TPOINT. Contains address of next available word in
 
TITARE.
 
23. 	 VHEADX. Word reserved for setting of starting X vector
 
coordinate.
 
24. 	 VHEADY. Word reserved for setting of starting Y vector
 
coordinate.
 
25. 	 VTAILX. Word reserved for setting of ending X vector
 
coordinate.
 
26. 	 VTAILY. Word reserved for setting of ending Y vector
 
coordinate.
 
2.1.3.4 Flow Charts. See following pages.
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2.2. 	COMA GRAY LEVEL, LANDSCAPE, AND CLASSIFICATION MAP PROCESSOR
 
FOR 105 mm FICHE (CLAGRA)
 
2.2.1 Background
 
A. 	Author. W. T. Jackson, Aeronutronic Ford Corporation
 
B.. 	 Intent. CLAGRA processes 9-track magnetic tape formatted
 
for earth resources microfiche imagery generation as
 
delineated in PHO-TN598.
 
1. 	Gray-Level (GRAY) processes 9-track magnetic tapes
 
formatted for variable length gray-level imagery with
 
each eight-bit byte representing one picture element.
 
2. 	Landscape (LAND) processes 9-track magnetic tapes con­
taining 48-bit DTE/LANDSCAPE gray-level and data words,
 
3. 	Classification (CLASS) processes 9-track magnetic tape
 
formatted for variable length character map images witl
 
each eight-bit byte representing one character.
 
C. 	ProgramHistory
 
1. 	Production Tape Date: 15 May 1975
 
2. 	Author. W. T. Jackson
 
3. 	Authorization. Task Agreement - P-2G03 
4. 	Test Case. PHO-TN60S
 
5. 	Revisions. Reference Appendix B, paragraph B.2
 
2.2.2 introduction
 
2.2:2.1 	 Hdrdware Requirements
 
a FR80 with 12K memory
 
* 	9-track magnetic tape unit
 
* 105 mm camera
 
e 16 mm adapter disk.
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2.2.2.2 Software Requirements. The following files, found in
 
I.I.I.'s SYM Directory, are required.
 
11109 111147 111162
 
111166 111163 
 111161
 
111164 111186 
 111166 INVAR
 
111164 FILM 111185 
 111166 ADVAN
 
2.2.2.3 Assembly Parameters. The assembly parameters in 111109
 
shall be set for the proper machine configuration. Assembly para­
meters specific to the GRAY, LAND, and dLASS Processors are as
 
follows.
 
A. 	BIGBUF. If 0, allows maximum amount of operator functions
 
with minimum buffer space.
 
B. 	FONT. If 0, assembles standard III character font.
 
C. 	EBCDIC. If 1, assembles EBCDIC character set.
 
D. 	TAPELB. If 1, assembles code for processing of IBM
 
standard tape labels.
 
-E. 	TITLE. If 1, inserts routines for fiche title processing.
 
F. 	PTYPE. If 1, defines code for 105 mm microfiche title
 
buffering.
 
G. 	7TRACK. If 0, 7-track is not required; therefore, assembles
 
9-track magnetic tape handler.
 
H. 	TWOBUF. If 1, utilizes two magnetic tape buffers, CURBUF
 
and NEXBUF, for higher throughput.
 
I. 	NASA. If l,.includes NASA specific character descriptors
 
in character set.
 
J. 	LOCASE. If 1, lower case character set is required.
 
K. 	MANYUP. If 1, defines code for multiple images per frame
 
for 105 mm microfiche.
 
.OF TH1 
. D... P is pOOR 
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L. 	FASTTY. If 1, assembles SYM code for teletype interrupt
 
handler.
 
M. 	MUMBLE. If 1, defines system configuration output via
 
teletype during assembly.
 
N. 	NEXPAG = NEXPIC. Equates.NEXPAG to NEXPIC macro call.
 
2.2.2.4 Operator Commands. The following commands, entered by
 
the operator via teletype, are available for use with the CLAGRA
 
Program.
 
TIME
 
FRAME
 
GO
 
CONTINUE
 
TITLE
 
END 	JOB
 
MAKE FILM
 
CLEAR
 
ADVANCE
 
BACK
 
USE
 
REWIND
 
SKIP
 
TRY 	AGAIN
 
STANDARD LABELL
 
UNLABELED
 
PITCH/MARGIN = 69, 52 
SIZE OF TITLE = 14500, 10500 
IMAGES PER FICHE = 6, 7 
HITS-CHARS, VEC, PTS, TITLE, CMARK = 1,1,1,1,1 
FOCUS
 
ROTATION = 0
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2.2.3 Analysis
 
2.2.-3.1 Major Control Section
 
A. 	Description. Upon issuance of a GO command by the operator
 
via the console teletype, the III routine PSTART transfers
 
control-to the GRACLA processing routine BEGIN. BEGIN
 
initializes all switches; does initial camera advancing
 
and positioning using the FC7CLR, FRSPIC, and NEXPIC sub­
routines; initializes the magnetic tape handler via MTRINI;
 
and transfers control to BITCNT.
 
BJTCNT accesses data from magnetic tape buffers via MTBYTE.
 
For each new logical record (i.e., new data frame) control
 
is transferred to CCNTRL for decoding and routing of COM
 
control functions via TITREC, GRAYL, CLASSM, LANDS and
 
DESCTL. Image size (character/line and lines/frame) as
 
delineated in COM control records G, K, L, and D, is set
 
via HEXOCT, and control is transferred to SETPT.
 
SETPT sets the frame position on film for GRAY, CLASS, and
 
LAND, both data and overlay, via calls to SETGRA, SETCLS,
 
and 	SETLND, respectively. When a control word other than
 
GRAY, CLASS, or LAND has been accessed, SETPT transfers
 
control to CTLERR.
 
Upon completion of frame positioning, control is trans­
ferred to GRADTA, DESDTA, CLSDTA, or LANDTA for GRAY,
 
DESCRIPTIOR, CLASS, and LAND data processing, respectively.
 
Control remains within the aforementioned routines until
 
completion of image generation for the given film frame,
 
at which time control is transferred to OVLDTA. OVLDTA
 
processes the remaining data within the logical tape record
 
as IDTE overlay data. Upon completion of overlay data pro­
cessing, control is returned to BITCNT for next logical
 
record.
 
Upon completion of each microfiche for GRAY and LAND, an
 
eight-level density calibration wedge is output as the
 
last frame.
 
When an EOF is accessed, control is returned to the oper­
ator for either job termination or continuation from a
 
continuation tape.'
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B. Input/Output
 
-1. 	Input. Data input via 9-track magnetic tape consists
 
of COM control words; GRAY, CLASS and LAND data words;
 
and DTB overlay data words. All input data tapes are
 
recorded in variable spanned length record format
 
(blocked or unblocked). Detailed descriptions of the
 
format(s)/data content of the magnetic data tapes are
 
delineated in PHO-TN598.
 
2. Output. 
 Data is output to 105 mm microfiche. Each
 
microfiche will be output in a 7-row by 6-column format.
 
Row one shall contain titling, with each remaining row
 
containing six unique GRAY, CLASS, or LAND images.
 
C. Linkages
 
1. External
 
Routine 	 Program
 
FC7CLR 111166
 
FRSPIC 111166
 
NEXPIC 111166
 
MTRINI 111163
 
KYBLIS 111166
 
GETT 	 111163
 
SETXYS 111162
 
SBTHD 111162
 
SETTL 111162
 
DRWVEC 111162
 
PSTLL 111166
 
SETPLS 111166
 
VCHAR 111147
 
MTBYTE 111163
 
FICTAP 111186
 
MONTOR 111166
 
FCFIN 111166
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2. 	Internal Routines
 
GET8BT NEWSEG HUNDRD DTEVEC
 
SETPT CCNTRL TENS GTSMK4
 
GRADTA SAVADD ONES CALXS
 
CLSDTA CKKERR OVLDTA CALYS'
 
LANDTA RESTOR CHRBRN DTESPT
 
CTLERR TITREC PNTOUT DTETYP
 
GETCOM GRAYL CHROUT LETCHR
 
DESDTA CLASSM GETCHR -LTEVEC
 
SETGRA LANDS CRTGET LCALXS
 
SETCLS DESCTL CONVRT LCALYS
 
BITCNT GRACTL NEWLOG LTESPT
 
GETSEG MVCOM CKVEC LBARS
 
GETBLK THOUSN CKSPT BARS
 
2.2.3.2 Subroutines
 
A. BARCH. Routine used to output character overlay for GRAY
 
and LAND density wedge. Table CHXY contains X coordinate,
 
Y coordinate, and character code for the overlay data.
 
B. BARS. Called once per fiche, in the GRAY mode, for output
 
of an eight-level density calibration wedge plus overlay.
 
Wedge dimensions are 1000 scan lines by 1000 pixels, with
 
the first 500 scans containing shades 0 thru 7 at 125
 
pixels per shade, and the last 500 scans containing shades
 
7 thru 0. Vector and character overlay are output via a
 
call to BARVC. Exits to calling routine via BARVC.- Calling
 
sequence: ,JMS BARS
 
C. 	BARVC. Routine used to set appropriate counters and table
 
addresses for output of vector and character overlay via
 
calls ito BARVE and BARCH, respectively. Exits to calling
 
routine via BARS or LBARS based on GRAYSW. Calling sequence-

JMP BARVC
 
D. 	BARVE. Routine used to output vector overlay for GRAY and
 
LAND density wedge. Table VCXY contains X1Y1 and X2Y2
 
vector coordinates for the overlay. Vector output is via
 
DRWVEC. Calling sequence: JMS BARV
 
REPRODUCIBILITy OF THE 
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E. 	BITCNT. Entered with the AC containing the number of
 
bits to be accessed. Uses MTBYTE to get bits requested,
 
returning to the calling routine with the bits requested
 
in the AC. Calling sequence:
 
LAC N (1 4 N 4 18)
 
JMS BITCNT
 
F. 	CALXS. Entered with AC containing X coordinate in DTE
 
units. Converts DTE to FR80 units (conversion factor in
 
VDELX), adds frame offset (XOFFOV) and returns to calling
 
routine with FR80 X coordinate in the AC. Calling sequencE
 
with AC containing DTE X coordinates: JMS CALXS
 
G. 	CALYS. Accesses 10-bit DTE Y coordinate via BITCNT, con­
verts to FR80 units (conversion factor in VDELY), adds
 
frame offset (YOFFOV) and returns to calling routine with
 
FRSO Y coordinate in the AC. Calling sequence: JMS CALYS
 
H. 	CCNTRL. Accesses eight-bit character code via GET8BT and
 
checks for COM control indicator (D9). If not a COM con­
trol, exits to CKKERR. When COM control, checks next byte
 
for control function and branch to proper handler. Calling
 
sequence: JMS CCNTRL
 
I. 	CHROUT. Entered with the AC containing a character to be
 
output. Converts character to EBCDIC via CONVRT, outputs
 
character via VCHAR, returns control to calling routine.
 
Calling sequence, where N = 8-bit DTE character:
 
LAC 	N-

CHROUT
 
J.. 	CKKBRR. When in GRAY or CLASS mode, exits to CTLERR.
 
When inLAND mode, resets LNPERF and CHPERL, advances to
 
next frame via NEXPIC, resets frame position via SETPT,
 
and exits to LANDTA. Calling sequence: JMP CKKERR
 
2-102
 
SISO-TR531
 
Vol. II
 
K. 	CLASSM. Sets processing mode switches for CLASS MAP data;
 
sets character deltas (CLDELY = -62, CLDELX = 46); and
 
transfers control to GRACTL. Calling sequence: JMP CLASSM
 
L. 	 CLSDTA. Entered with AC containing first eight-bit char­
acter. When in overlay mode, transfers control to OVLDTA.
 
When in CLASS mode, sets hardware registers via SETPLS; sets
 
X and Y start coordinates via SETXYS; and outputs characters
 
via calls to CHROUT and CETCHR. At end of line, positions
 
to next line via CLTGET. At end of frame, sets processing
 
mode to overlay and transfers control to GETCOM. Calling
 
sequence: JMP CLSDTA
 
M. 	 CLTGET. Executes PSTLL for hardware ready, updates DAC's
 
via SETXYS for next line, checks for operator interrupt via
 
KYBLIS, transfers control to CNEWLN (entry point in CLSDTA)
 
for next line of character output. Calling sequence:
 
JMP CLTGET
 
N. 	 CETCHR. Accesses next eight-bit character via GET8BT and
 
transfers control to CLRGEN (entry point in CLSDTA), with
 
character for output in the AC. Calling sequence: JMP
 
CETCHR
 
0. 	 CONVRT. Entered with DTE character in AC. Character is
 
converted to EBCDIC via DTETAB table. Exit is to calling
 
routine with converted character in AC. Calling sequence
 
where N = DTE character:
 
LAC N
 
JMS CONVRT
 
P. 	 CTLERR. Transfers control to MONOUX with address of
 
control error message in the AC. Calling sequence: JMP
 
CTLERR
 
Q. 	 DESCTL. Sets processing mode switches for descriptor
 
data, sets DTE to FRS0 conversion factors (VDELX, VDELY),
 
and sets PRSWT equal to NOP to ignore DTE overlay data
 
until access of a start print word. Calling sequence:
 
JMP DESCTL
 
2-103
 
SISO-TRS31
 
Vol. II
 
R. 	DESDTA. Transfers control to OVLDTA, when there is over­
lay data. Otherwise, sets CHDELX, CHDELY and CHRSIZ for
 
description data. Transfers control to CNITCH for CLASS,
 
INITCH for GRAY, or LNITCH for LAND. (Entry points are
 
in CLSDTA, GRADTA, and LANDTA, respectively.) Calling
 
sequence: JMP DESDTA
 
S. 	DTESPT. Decodes DTE start print word as accessed via
 
BITCNT. Converts DTE X and Y coordinates to FR80 units via
 
CALXS and CALYS calls, respectively; sets PLS registers
 
via SETPLS; and outputs character by call to CHROUT. Trans­
fers control to GETCOM. Calling sequence: JMP DTESPT
 
T. 	DTETYP. Transfers control to IGNDTE when PRSWT signifies
 
no start print word processing for this frame. Otherwise,
 
processes DTE special characters NULL, CR, and MR; if
 
there are none, outputs as print character via CHROUT
 
until CNTR (character counter equal to 5) is exhausted.
 
Exits to GETCOM.
 
U. 	DTBVEC. Decodes and converts DTE 48-bit vector word to
 
FR80 X1Y1 and X2Y2 vector coordinates. Outputs vector via
 
call to III routine DRWVEC. Exits to GETCOM. Calling
 
sequence: JMP DTEVEC
 
V. 	 GETBLK. Accesses 32 bits of data from magnetic tape via
 
MTBYTE. Used to read record block and mask off block
 
descriptor word (BDW). Exits to calling routine. Calling
 
sequence: JMS GETBLK
 
W. 	GETSEG. Gets logical record segment from tape input area.
 
Determines segment control code, segment length, and
 
carriage control from segment descriptor word (SDW). If
 
segment length is two or less, control is returned to
 
GETSEG+l for next logical record segment. If segment con­
trol code is 0 or 1, which specifies COM control record,
 
CCNTRL is called for processing of the COM control record.
 
Upon return from CCNTRL, control is transferred to calling
 
routine. Calling sequence: JMS GETSEG
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X. GETBBT. Used to access eight-bit data byte from magnetic
 
tape buffer via BITCNT. Returns to calling routine with
 
AC containing right-justified eight-bit byte. Calling
 
sequence: JMS GET8BT
 
Y. dRACTL. Sets processing mode switches for GRAY data pro­
cessing.. Transfers control to HEXOCT. Calling sequence:
 
JMP GRACTL
 
Z. 	GRADTA. Entered with AC containing first eight-bit char­
acter. When in overlay mode, transfers control to OVLDTA.
 
When in GRAY, sets hardware registers via SETPLS, sets X
 
and Y start coordinates via SETXYS, outputs characters via
 
calls to CHROUT and CHRBRN, and outputs pixels via PNTOUT.
 
At-end of line, positions to next line via CRTGET. At
 
end of frame, sets processing mode to overlay and transfers
 
control to GETCOM. Calling sequence: JMP GRADTA
 
AA. 	GRAYL. Sets processing mode switches for GRAY data, sets
 
character deltas (CLDELX = 10, CLDELY •= -10), and transfers
 
control to GRACTL. Calling sequence: JMP GRAYL
 
BB. 	 GT8MK4. Accesses eight-bit data byte from magnetic tape
 
buffer via BITCNT. Masks low-order four bits of AC and
 
returns to- calling routine. Calling sequence: JMS GTSMK4
 
CC. 	 HEXOCT. Utilized for decode and conversion of lines per
 
frame (LNPERF) and characters per line (CHPERL) from G
 
or K control record. Defaults to 439 by 612 respectively
 
for LAND mode. Advances film via NEXPIC, sets start
 
coordinates by call to SETPT, and transfers control to
 
GETSG1. If LNPERF equals zero, sets CCTRSW for COM control
 
processing: Calling sequence: JMP HEXOCT
 
DD. 	 HUNDRD. Converts EBCDIC hundreds position character to
 
decimal. Returns to calling routine with hundreds value
 
in AC. Calling sequence: JMS HUNDRD
 
EE. 	 LANDS. Sets processing mode switches for LAND data, sets 
character deltas (CLDELX = 10, CLDELY = 10), and transfers 
control to GRACTL. Calling sequence: JMP LANDS 
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FF. LANDTA. Entered with AC containing first eight-bit char­
acter. When in overlay mode, transfers control to OVLDTA. 
When in LAND, sets hardware registers via SETPLS, sets X 
and Y start coordinates via SETXYS, outputs characters via 
calls to CHROUT and LHRBRN, and outputs pixels via PNTOUT. 
At end of frame, sets processing mode to overlay and trans­
fers control to GETCOM. Calling sequence: JMP LANDTA 
GG. LBARS. Called once per fiche, in the LAND mode, for out­
put of an eight-level density calibration wedge plus over­
lay. Wedge dimensions are 1000 scan lines by 1000 pixels, 
with the first 500 scans containing shades 0 through 7 at 
125 pixels per shade and the last 500 scans containing 
shades 7 through 0. Vector and character over-lay are out­
put via a call to BARVC. Exits to calling routine via 
BARVC. Calling sequence: JMS LBARS 
HH. LCALXS. Entered with AC containing X coordinate in RTCC 
1024 units. Converts to DTE 612 units and computes corres­
ponding FR80 raster address. Returns control to calling 
routine with X coordinate, in FR80 units, in the AC. 
Calling sequence with RTCC X coordinates: 
JMS LCALXS 
in AC 
II. LCALYS. Accesses 10-bit Y coordinate in RTCC units, con­
verts to DTE 439 units, and computes corresponding FR80 
raster address. Returns control to calling routine with 
Y coordinate in FR80 units in the AC. Calling sequence: 
JMS LCALYS 
JJ. LMYSET. Updates Y DAC for next line of LAND density wedge 
and resets X and Y DAC's via SETXYS. Calling sequence: 
JMS LMYSET 
KK. LTESPT. Decodes LAND DTE start printword as accessed via 
BITCNT. Sets CHRSIZ, CHDELX and CHDELY from XSIZ table 
using DTE character size code as index. Converts DTE 
X and Y coordinates to FR80 units via LCALXS and LCALYS 
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calls, respectively, sets PLS registers via SETPLX,. out­
puts character by call to CHROUT, sets PRSWT for typewriter 
word processing, and transfers control to GETCOM.- Calling 
sequence: JMP LTBSPT 
LL. LTEVEC. Decodes and converts DTE 48-bit vector word to 
FR80 X1Y1 and X2Y2 vector coordinates. Outputs vector via 
DRWVEC and transfers control to GETCOM. Calling sequence: 
JMP LTEVEC 
MM. MVCOM. Transfers COM control data, as specified in the T 
record, into buffer TITARE for 105 mm. Data is accessed 
from tape buffer one byte per access via GET8BT. Calling 
sequence with AC containing first titling character: 
JMS MVCOM 
NN. MYSET. Updates Y DAC for next line of GRAY density ivedge 
and resets X and Y DAC's via SETXYS. Calling sequence: 
JMS MYSET 
00. NEWSEG. Reads in new logical segment; gets bits requested 
from old and new segment and returns to calling routine 
with data in AC. Calling sequence: JMP NEWSEG 
PP. OVLDTA. Checks overlay data for legitimate DTE data words. 
Transfers control to CKVEC for vector words to CKSPT for 
start print words,.to DTETYP for typewriter words, and to 
IGNDTE to "bit bucket" non-DTE data words. Calling sequence 
with AC containing DTE data word bits 1-18: JMP OVLDTA 
QQ. PNTOUT. Utilized for output of GRAY and LAND pixel data. 
Entered with AC containing left-justified pixel intensity. 
Calling sequence, where n = three-bit intensity: 
LAC n 
JMS PNTOUT 
RR. RESTOR. 
previous 
Restores BITCNT and GETSEG parameters to condition 
to COM control loop. Calling sequence: RESTOR 
REpRODUCIBILITY OF THE 
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SS. 	 SAVADD. Saves BITCNT and GETSEG return addresses:prior to
 
COM control loop. Calling sequence: SAVADD
 
TT. 	SETPT. Controls setting of overlay and data frame start
 
coordinates for GRAY, CLASS, and LAND. Calling sequence:
 
*JMS 	SETPT
 
UU. 	TENS. Converts EBCDIC tens position character to decimal.
 
Returns to calling routine with tens value in the AC.
 
Calling sequence: JMS TENS
 
VV. 	THOUSN. Converts EBCDIC thousands position character to
 
decimal. Returns to calling routine with thousands value
 
in the AC. Calling sequence: JMS THOUSN
 
WW. 	TITREC. Moves title data into TITARE via MVCOM, calls
 
FICTAP for title processing, sets TITSW for no film advance,
 
and transfers control to GETSGl. Calling sequence: JMP
 
TITREC
 
2.2.3-3 Constants and Variables
 
A. 	 Internal
 
1. 	BITNSW. Temporary save location of number of bits
 
requested by GET macro, in SAVADD and RESTOR routines.
 
2' 	BITNUM. Contains number of bits requested by GET macro.
 
3. 	BITSVAD. Temporary save location of return address
 
from GET call.
 
4. 	CCTRSW. Switch used to initiate COM control record
 
processing.
 
5; 	 CHPERL. Counter for character-per-line variable.
 
6. 	CLASSW. Switch utilized in routing flow of program
 
for classification map processing.
 
7. 	CLDELX. Character delta X for CLASS data.
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8. 	CLDELY. Character delta Y for CLASS data.
 
9. 	CNTR. Counter containing number of characters per
 
DTE typewriter word.
 
10. 	 DESCSW. Switch used for designating descriptor data
 
processing.
 
11. 	 DSDELX. Character delta X for Qescripror data.
 
12. 	 DSDELY. Character delta Y for descriptor data.
 
13. 	 DTETAB. Table containing DTE character codes, two
 
characters per word.
 
14. 	 GETSGAD. Temporary save location of GETSEG routine
 
return address.
 
15. 	 GRAYSW. Switch used for delineating GRAY image pro­
cessing.
 
16. 	 LANDSW. Switch used for delineating LANDSCAPE image
 
processing,
 
17. 	 LNPERF. Counter for lines per frame variable.
 
18. 	 MBITNM. Variable containing number of bits requested
 
by GET macro in BITCNT routine.
 
19. 	 MBITSV. Temporary save location of number of bits
 
requested. Referenced in SAVADD and RESTOR.
 
20. 	 NEWSGB. Variable containing n bits (1! n4 18) of data
 
from next record segment.
 
21. 	 NEWSGC. Variable containing number of bits required
 
from next record segment to satisfy GET macro.
 
22. 	 OLDSGB. Variable containing n bits (14 nA18) of data
 
remaining in current record segment.
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23. 	 OLDSGC. Variable containing number of bits remaining
 
in current record segment.
 
24. 	 OVERSW. Switch used to initiate and/or inhibit over­
lay data processing.
 
25. 	 PRSWT. Switch used to designate DTE start print word
 
has been processed for current frame, thereby allowing
 
processing of typewriter words.
 
26. 	 SEGCNT. Counter containing number of bits in current
 
record segment.
 
27. 	 SEGSW. Switch used to reset BITCNT return address
 
upon completion of COM control processing.
 
28. 	 XHD. Contains starting X coordinate of DTE vector as
 
accessed from DTE Vector word.
 
29. 	 XOFFDT. Variable used for designation of starting X
 
or left margin of GRAY, CLASS, and/or LAND image area
 
in FR80 raster units.
 
30. 	 XOFFOV. Variable used for designation of starting X
 
or left margin of GRAY, CLASS, and/or LAND overlay
 
area in FR80 raster units.
 
31. 	 XTL. Contains end X coordinate of DTE vector as
 
accessed from DTE Vector word.
 
32-. 	 YHD. Vector Y1 coordinate.
 
33. 	 YOFFDT. Variable used for designation of starting Y
 
or top margin of GRAY, CLASS., and/or LAND image area
 
in FR80 raster units.
 
34. 	 YOFFOV. Variable used for designation of starting Y
 
or top margin of GRAY, CLASS, and/or LAND overlay area
 
in FR80 raster units.
 
35. 	 YTL. Vector Y2 coordinate.
 
.ORIINA PAGr Is Poop 
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B. External
 
1. 	CHDELX. Word location reserved for FR80 character
 
delta X.
 
2. 	CHDELY. Word location reserved for FR80 character
 
delta Y.
 
3-. 	 CHRSIZ. Word location reserved for FR80 character
 
size.
 
4. 	CURBUF. Cell used for current magnetic tape buffet
 
address (one of two magnetic tape buffers).
 
5. 	FCXCNT. Constant delineating number of columns per
 
fiche.
 
- 6. 	FCYCNT. Constant delineating number of rows per fich
 
7. 	FICTB. Address of fiche title buffer area, as decode(
 
by 11I186.
 
8. 	NEXBUF. Cell used for next magnetic tape buffer
 
address (one of two magnetic tape buffers).
 
9. OPRCON. Contains NOP op code.
 
1Q. PLSON. Switch used to control make film option..
 
11. 	 RECSPT. Cell containing FR80 spot size being used in
 
film generation.
 
12. 	 SKPCON. Contains SKP op code.
 
13. 	 TITARE. Interim fiche title record buffer.
 
14. 	 TPOINT. Contains address of next available word in FICTB.
 
2.2.3.4 Flow Charts. See following pages.
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2.3 COMA VARIAN 73 PRINT PROCESSOR FOR 16 mm FILM (VAR16)
 
2.3.1 Background
 
A. 	Author. B. Miller, Aeronutronic Ford Corporation.
 
B. 	Intent. The requirements for this program are specified
 
in SH-25752.
 
C. 	Program History
 
1. 	Production Tape Date. 15 November 1974
 
2. 	Author. B. Miller
 
3. 	Authorization. Clarification form A15 and SH-2S752
 
4. 	Test Case. TPS (JSC Form 1225) No. A4.
 
5. 	Reference. Appendix B, paragraph B.3
 
2.3.2 Introduction
 
2.3.2.1. Hardware Requirements
 
* FR80 with 12K memory
 
* 7- and 9-track tape units
 
* 16,mm camera
 
2.3.2.2 Software Requirements
 
VAR16 111161 	 111164
 
111109 	 111161 GO 111164 FILM
 
111166 111147 	 111185
 
111166 INVAR 111162 	 111187
 
111166 ADVAN 111162 MACRO NULL
 
111166 TABLE 111163 FORM1 thru FORM4
 
REPRODUCImILITy OP TIjg 
JRIGINAL PAGE is pn 
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2.3.2.3 Assembly Parameters
 
A. 	ALLOW. Allows code for forms loading and flashing to be.
 
assembled.
 
B. 	ASCII. Causes the 7-bit ASCII table to be assembled as
 
VCHTAB.
 
C. 	BATCH. Allows code for batch processing to be assembled.
 
D. 	BIGBUF. If 0, allows the MONITOR to be assembled with a
 
maximum number of features.
 
E. 	CAMNUM. If 2, camera parameters for the 16 mm unsprocketc
 
camera are assembled.
 
F. 	FONT. If 0, allows assembly of the character font FILM.
 
G. 	FTYPE. If 16, indicates 16 mm film.
 
H. 	MTMANY. If 0, code for using only one drive will be
 
assembled in the tape routines.
 
I. 	MTPTR. If 10, tape read routines will use auto-index
 
register 10 as MTPTR.
 
J. 	MTSIZE. Size of the teletype buffer.
 
K. 	MUMBLE. If 1, allows assembler to output program con­
figuration during assembly.
 
L. 	NUMCAM. If 6, camera used may be changed at run time.
 
M. 	PTYPE. If 3, indicates forms are assembled for EBC.
 
N. 	TWOBUF. Allows code for double-buffered tape reads to
 
be assembled.
 
0. 	7TRACK. If 1, allows code for 7-track read to be assembled.
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p. 9TRACK. If 1, allows code for 9-track read to be assembled.
 
2.3.2.4 Operator Commands
 
*TIME=S :48 3.8"
 
*FRAME=0
 
*CURRENT PAGE=0
 
*GO
 
*CONTINUE
 
*MAKE FILM=l
 
*CLEAR
 
*ADVANCE
 
*TAPB TYPE - 2,5,8 OR 9=9
 
*BACK
 
*PARITY=1
 
*USE=l
 
*REWIND
 
*SKIP
 
*TRY AGAIN=10
 
*FORM= NULl6 FORM1 FORM2 FORM3 FORM4
 
*OVERALL FORM=NO
 
*ERROR FORM=NO
 
*HITSCHARS,VC,PTS=ll,1
 
*.FOCUS
 
*CAMERA=2
 
*PULLDOWN=S
 
*LOAD=VARl6
 
*ROTATION=O
 
*CARRIAGE CONTROLS=2
 
l=NONE,2=VORTEX,3=TERMINAL
 
*LINES PER PAGE=60
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2.3.3 Analysis
 
2.3.3.1 Major Control Section
 
A. 	Description. Prior to beginning processing of a tape, the
 
operator has the capability to enter the type of carriage
 
controls and thenumber of lines per page via MONITOR.
 
The default values are VORTEX carriage controls and 60
 
lines per page.
 
After MONITOR receives the GO command, the program sets
 
the 	location and length of the buffers (NEXBUF and CURBUF)
 
to be used for the doubled-buffered tape read. MTRINI is
 
then called to initialize all pointers for the double­
buffered read and to read the first two records into the
 
corresponding buffers. CTRLCK will continue reading the
 
tape and processing control records until the first data
 
record is encountered.
 
If no job separator record was found (S.FLAG = NOP), JOBTLE
 
requests tape identification information (five characters)
 
from the operator. Then JOBID outputs either the inform­
ation in the jpb separator or the information from the
 
operator in eyeball-sized letters. Prior to beginning out­
putting .data, HEADER sets the PLS hardware for printing
 
and TOPPAG sets the coordinates for the beginning of a
 
page. VCHTAB, the table of 8- and 7-bit ASCII character
 
code pointers, is loaded as the base address. Bit 0 is
 
set when the base address is loaded so that the character
 
generator will be in the eight-bit/byte mode.
 
Then the program enters the main print loop. Here, pro­
cessing branches to one of three different sequences
 
depending on whether the carriage control is NONE, VORTEX,
 
or TERMINAL.
 
For processing with NONE carriage controls, the routine
 
CTRLCK reads the next record and checks to see if it is a
 
control record. If so, it is appropriately processed, and
 
the next record is read and checked, and this sequence
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continues until the print data is accessed. NEXTLN is then
 
called to do a carriage return and line feed (or new page
 
when the current page is full). The number of bytes in
 
the record (MTCNT times 2) is loaded as the character count,
 
and MTPTR, which contains the address of the current tape
 
buffer, is loaded as the starting address. Then the char­
acter generator is started. After the line is plotted, the
 
program returns to the beginning of the print loop where
 
CTRLCK is called to read and check the next record.
 
When processing with VORTEX carriage controls, the,routine
 
CTRLCK performs, the same function as above until a print
 
record is accessed. GTCTRL then checks the first -by.te of
 
this record and executes the carriage control. MTCNT times
 
2 plus 1 (to compensate for the carriage control byte) tis
 
loaded as the count for the character generator. The
 
starting address has bit 0 set so that the character gener­
ator will start with the right-most byte of the first word.
 
The character generator -is then started. After the line
 
is plotted, the program returns to the beginning of the
 
print loop where CTRLCK is called.
 
Processing with TERMINAL carriage controls requires that
 
each byte be checked, since a carriage control may be any
 
byte(s) in the record. CTRLCK performs the same functions
 
as above until a print record is accessed. SAVCNT (MTCNT
 
times 2) is loaded and the character count and the contents
 
of MTPTR is loaded as the starting address. The program
 
then branches to GTINIT where MTCNT and MTPTR are initial­
ized for GTBYTE. At GTNGO, GTBYTE is called to retrieve a
 
byte from the current tape buffer. If the byte is not a
 
carriage control, it is plotted on film. Then the 2is
 
complement of the characters/record count (SAVCNT) is
 
incremented. If the count is not exhausted, the program
 
returns to GTNGO to get and process the next byte. When
 
SAVCNT is 6xhausted, MTCNT is changed to a LAM so that the
 
.next record will be read. Then the program returns to the
 
beginning of the print loop.
 
Terminal carriage control bytes are 214 (or 14), 212 (or
 
12), and 215 (or 15). If the byte retrieved 'at GTNGO is
 
a 215 (or 15) the program branches toSAMLIN. A 214 (or
 
14) results in jumping to NXTPG and a 212 (or 12) causes
 
the program to go to NXTLN.
 
RETRODUIBITY OF THE 
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At SAMLIN, THISLN is called to set up for the overprint.
 
The program then returns to the instruction where SAVCNT
 
is incremented. At NXTPG, NXPAGE is called. Then the
 
program returns to the instruction where SAVCNT is incre­
mented. At NXTLN, the routine NEXTLN executes the carriage
 
return/line feed Cor goes to a new page when necessary).
 
The program then returns to where SAVCNT is incremented.
 
When an end-of-file is encountered, CUTMAK is called to
 
output cutmarks on the current frame and NEXPAG flashes
 
the forms (if any) on this final frame. Then JBSPCE
 
spaces down 10 frames in order to separate the jobson
 
the tape. If this file is the last one in this batch to
 
be processed, S.FLAG is initialized to a NOP. If no job
 
separator was encountered, the file number in the JOBNAM
 
buffer is updated. The file number (FILNUM) is incremented
 
and the record counter (RECNUM) and form number (FRMNUM) are
 
initialized to zero. Then the next file is processed.
 
Upon finding a second end-of-#ile, S.FLAG and JOBTLE are
 
reinitialized for processing a 'different tape.
 
B. 	Input/Output
 
1. 	Input.. Input is a 7- or 9-track Varian 73 print tape.
 
2. 	Output. Output is to 16 mm film.
 
C. 	Linkages
 
1. 	External Routines
 
CUTMAK KYBLIS MTLAC ROTTST
 
FLASH MCRLF MTRINI SETPLS
 
FRSPIC MDOUT NEXPIC
 
"GETNUM MMBSSG PSTLL
 
2. 	Internal Routines
 
BMSTLL DFCTRL GTCTRL LDINFO NEXTLN PPAGE
 
CRGCTL FRFLAS HEADER LINES NXPAG THISLN
 
CTRLCK GTBYTE JOBTLE NEXPAG PFLASH TOPPAG
 
,3.3.2 Subroutines
 
A. 	JOBTLE. Called if no job separator record is encountered
 
before the print data is accessed. The message ENTER TAPE
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NUMBER: is output at the teletype via MMESSG. Then the
 
input characters (five entries) are read and printed at
 
the teletype. If a RUBOUT (ASCII 377) is encountered, the
 
routine branches back to its beginning; otherwise, the
 
entries are stored in the buffer JOBNAM as the instruction
 
"LAC VCHTAB + (octal value of entry)." The sixth entry of
 
JOBNAM is the current file number in ASCII configuration.
 
B.. 	GTBYTE. Unpacks the 16 least significant bits of a word
 
into two eight-bit bytes. The left-most byte is returned
 
in'the accumulator on the first call and the right-most
 
byte is returned on the second call, etc. MTPTR points
 
to the word to be unpacked.
 
C. 	HEADER. Loads the appropriate X delta, Y delta, spot size,
 
character size, and intensity registers, and then sets the
 
optical hardware via SETPLS.
 
D. 	NBXPAG. Finishes the current page by flashing the forms
 
(if any) via PPAGE and FRFLAS, advancing to the next frame
 
by calling NEXPIC, and initializing for the next page with
 
routine TOPPAG.
 
E. 	TOPPAG. Resets the line count (LNCNT) and resets the X
 
and Y DAC's to the beginning position for a page.
 
F. 	FRFLAS. Flashes the overall form if one has been loaded.
 
G. 	PPAGE. Flashes the error form when the error flag (ERFLAG)
 
has been set if one has been loaded. Other forms (if
 
loaded) will be flashed if FLASSW is set to a NOP.
 
H. 	THISLN. Is called when the carriage control is to over­
print the next line. The X DAC is repositioned to the
 
beginning of the current line, and BMSTLL allows the DAC's
 
to settle before returning to the main loop.
 
I. 	NEXTLN. Called when the carriage control is a single
 
space. The page line number (LNCNT) is incremented and
 
checked to see if it is zero. If so, the page is full and
 
the routine branches to NUPAGE where NXPAGE is called. If
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LNCNT is not zero, CRT is executed and BMSTLL is called to
 
allow the DAC's time to settle before processing the next
 
line.
 
J. 	NXPAGE. Waits for all plotting to finish (PSTLL) and calls
 
CUTMAK to output cutmarks on this frame. Then NEXPAG is
 
called to flash forms on this frame and set up for the next
 
one. KYBLTS then checks for teletype interrupts.
 
K. 	GTCTRL. Decodes the yortex carriage control bytes. The
 
word from the tape buffer with the carriage control in the
 
left-most byte should be in the accumulator prior to enter­
ing GTCTRL. The contents of the accumulator are shifted
 
right eight bits and the six least significant bits are
 
masked off and retained. A result of 61 causes the pro­
gram to branch to NXPG, where the subroutine NXPAGB is
 
called. If the result is 53, the program branches to
 
SAMLIN where THISLN is called. If the carriage control is
 
a 60, NEXTLN is called twice. Any other code results in
 
NEXTLN being called.
 
L. 	BMSTLL. Allows a delay of 120 cycles.
 
M. 	CUTMAK. Draws three groups of five vectors in the upper
 
left corner of the 16 mm frame.
 
N. 	JBSPCE. Spaces down 10 frames when an end-of-file is
 
encountered.
 
0. 	CTRLCK. Calls MTLAC to read the next record and retrieve
 
the first word from the current tape buffer. Then the 2's
 
complement characters/line count (SAVGNT) is computed.
 
The 	first byte of this record is then checked for being a
 
245, indicating a fiche control record. If it isn't, the
 
program returns to the print loop where the record is out­
put. Otherwise, the second byte is then checked. An S
 
record is processed at SREC where bytes 15-20 are stored
 
in JOBNAM as the tape identification. An F record is
 
decoded at FREC to get the number for FRMNUM. T, C or B
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records are skipped. (If a control record is none of the
 
above, the program assumes that it is actually a print
 
record and then returns to the print loop.) The program
 
then goes back to the beginning of CTRLCK, where the next
 
record is read.
 
P. JOBID. Outputs the six entries in JOBNAM in eyeball-sized
 
characters, using DRWCHR. There are three characters on
 
each of two frames with a cutmark on each one.
 
2.3.3.3 Constants and Variables
 
A. 	 Internal
 
1. 	SAVCNT. Contains the 2's complement number of charac­
ters to be output in the current line. This number is
 
computed by doubling the number of words (MTCNT)
 
in the record just read. If processing with VORTEX
 
controls, the carriage control byte is compensated for
 
by adding one.
 
2. 	NEXBUF. Contains the address of the buffer to be used
 
during the next tape read.
 
3. 	TMPCT. A multi-purpose variable.
 
4. 	CURBUF. Contains the address of the current tape
 
buffer.
 
5. 	SV. Contains the first carriage control byte of a job
 
(when processing with VORTEX controls).
 
6. 	LNCNT. Currently contains the 2's complement of the
 
line's per page minus the current line number.
 
7. 	TEMP. A multipurpose location.
 
8. 	VCHYI. Contains the beginning Y cdo.rdinate for a page.
 
9. 	GTSAVE. Contains the word from the tape buffer cur­
rently being unpacked by GTBYTE.
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10. 	 TNMBR. Counter used for reading teletype entries in
 
JOBTLE.
 
11. 	 NTREE. Contains the current entry from the teletype.
 
12. 	 JOBNAM. Name of the buffer which contains the inform­
ation input by operator as the first five entries and
 
the file number in ASCII as the sixth.
 
13. 	 TNMMSG. Name of the buffer containing the message
 
ENTER TAPE NUMBER:.
 
14. 	 ILLEGL. Name of the buffer containing the message
 
INVALID ENTRY.
 
15. 	 CCTYPE. Name of the buffer containing the message
 
1=NONE,2=VORTEX,3=TERMINAL, displayed on the monitor
 
to explain the carriage control option.
 
16. 	 XORWRD. If 400,000, indicates VORTEX carriage controls;
 
otherwise, it is zero. Used to initialize the starting
 
address for the character generator.
 
17. 	 CTRL. Contains carriage control indicator (I for NONE,
 
2 for VORTEX, or 3 for TERMINAL). This is operator­
accessible via MONITOR.
 
18. 	 LNS. Contains the maximum number of lines per page.
 
The default value is 60. However, LNS is operator­
accessible via the MONITOR.
 
19. 	 ERFLAG. Indicates an error is set to a LAM. Allows
 
error form (if one has been loaded) to be flashed on
 
the page.
 
20. 	 ERFMFL. Contains the address of the error form if this
 
form has been loaded.
 
21. 	 FRAMFL. Contains the address of the overall form if
 
this form has been loaded.
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22. 	 FRMNUM. Contains the number of the form to be flashed
 
(0, 1, 2, 3, or 4).
 
23. 	 FRMTAB. A table of the addresses of the forms which
 
have been loaded.
 
24. 	 LENGTH. The 2's complement of the length of a.single
 
tape buffer.
 
25. 	 BUFFER. Area reserved for the tape buffers.
 
26. 	 XFOFF. Contains the X offset for using forms.
 
27. 	 YFOFF. Y offset for using forms.
 
28. 	 SPCNUM. Contains the number of scope points to be
 
used for a character space.
 
29. 	 LNFDNM. Contains the number of scope points to move
 
during a line feed.
 
30. 	 FORMSW. Indicates that a form has been loaded if it
 
contains a SKP.
 
31. 	 FLASSW. Allows the subroutine PFLASH to be called
 
when set to a NOP. Should be set to a SKP when forms
 
are not to be flashed.
 
32. 	 FRAME. Frame counter for the JOBID routine.
 
33. 	 LETTER. Letters per frame counter in the JOBID routine.
 
34. 	 VCHARD. Contains the instruction for getting the appro­
priate character code pointer from VCHTAB before calling
 
DRWCHR.
 
35. 	 FCXP. Contains the starting X coordinate for the next
 
eyeball-sized character to be output by DRWCHR.
 
36. 	 FCYP. Contains the starting Y coordinate for the next
 
eyeball-sized character to be output by DRWCHR.
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B. External
 
1. 	MTPTR. Auto-index register 10, used for accessing
 
- words 	in the current tape buffer.
 
2. 	PBUFSZ. Contains the 2's complement of the length of
 
a tape buffer.
 
3. 	VCHTAB. Table of eight- and seven-bit ASCII character
 
code pointers.
 
4. 	MVDATA. Used as a temporary counter location.
 
S. 	LEFTX. Contains the X coordinate for the beginning
 
of a page.
 
6. 	FILCNT. Contains the 2's complement of the number of
 
files left to be processed in the current batch.
 
7. 	FILNUM. Contains the number of the current file.
 
8. 	RECNUM. Contains the record number of the record in
 
CURBUP.
 
9. 	CHDELX. Contains the value to be loaded into the X
 
delta register.
 
10. 	 CHDELY. Contains the value to be loaded into the Y
 
elta register.
 
11. 	 CHRSIZ. Contains the value to be loaded into the
 
size register by SETPLS.
 
12. 	 RECPIN. Contains the value to be loaded into the
 
brightness register by SETPLS.
 
13. 	 RECSPT. Contains the value to be loaded into the spot
 
size register by SETPLS.
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14. 	 DEGNUM. Contains the decimal configuration of the
 
number after GETNUM is called. If no number is found
 
by GETNUM, DECNUM contains a LAM.
 
'15. 	MTCNT. Contains the 2's complement number of words.
 
read into the tape buffer.
 
16. 	 TOPY. Contains the beginning Y coordinate for a page
 
17. 	 FRMPTR. Points to the beginning of the form to be
 
flashed.
 
3.3.3.4 Flow Charts. See following pages.
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2.4 COMA VARIAN 73 PRINT PROCESSOR FOR 105 mm FICHE (VAR05)
 
2.4.1 Background
 
A. 	Author. B. Miller, Aeronutronic Ford Corporation
 
B. 	Intent. The requirements for this program are specified
 
in SH-25752.
 
C. 	Program History
 
1. 	Production Tape Date. 26 November 1974
 
2. 	Author. B. Miller
 
3. Authorization. Clarification form A1S; SH-25752
 
4., Test Case. TPS (JSC Form 1225) Number AS.
 
S. 	Revisions. Reference Appendix B, paragraph B.4
 
2.4.2 Introduction
 
2.4.2.1 	 Hardware Requirements
 
e PR80 with 12K memory
 
* 	7- and 9-track tape drive
 
o 	105 mm fiche camera
 
2..4.2.2 Software Requirements
 
VAR05 III161 111164 FILM
 
10SSUB 111161 GO 111185
 
111109 111147 111187
 
111166 111162 NULL
 
111166 INVAR 111162 MACRO FORM1 thru FORM4
 
111166 ADVAN 111163
 
111166 TABLE 111164
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2.4.2.3 Ass.embly Parameters
 
A.-	 ALLOW. Allows code for forms loading and flashing to be
 
assembled.
 
B. 	ASCII. Causes the 7-bit ASCII table to be assembled as
 
VCHTAB.
 
C; 	 BATCH. Allows code for batch processing to be assembled.
 
D. 	BIGBUF. If 0, allows the MONITOR to be assembled with a
 
maximum number of features.
 
B. 	CAMNUM. If 9, camera parameters are assembled for the
 
fiche camera.
 
F. 	FINDEX., Allows code for indexing to be assembled.
 
G. 	FONT. If 0, allows the assembly of the character font
 
FILM.
 
H. FTYPE. Indicates the camera type (105).
 
I.. INDEX. Allows code for indexing to be assembled.
 
J. 	MANYUP. Allows code for fiche processing (multiple images/
 
frame) to be assembled.
 
K. 	MTMANY. If 0, code for using only one drive will be
 
assembled in the tape routines.
 
L. 	MTPTR. If 10, auto-index register 10 will be MTPTR.
 
M. 	MTSIZE.- Size of the teletype buffer.
 
N. 	MUMBLE. If 1, allows assembler to output program confiE
 
ration during assembly.
 
0. 	NUMCAM. If 1, camera may not be changed at run time.
 
P. 	PTYPE. If 3, indicates forms are assembled,for BBC.
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Q. 	TITLE. Allows code for processing and outputting title
 
information to be assembled.
 
R. 	TWOBUF. Allows code for double-buffered tape reads to be
 
assembled.
 
S. 	VARIAN. Allows specific changes in the SYM files for
 
Varian to be assembled.
 
T. 	42INDX. Defines size of the buffer for storing index in­
formation for a fiche.
 
U. 	7TRACK. If , allows code for 7-track read to be assembled.
 
V. 	9TRACK. If 1, allows code for 9-track read to be assembled.
 
3.4.2.4 Operator Commands
 
*TIME=lS:47l23.9"?
 
*FRAME=O
 
*CURRENT PAGE=0
 
*GO
 
*CONTINUE
 
*TITLE
 
*END JOB
 
*MAKE FILM=l
 
*CLEAR
 
*ADVANCE
 
*TAPE TYPE - 2,5,8 OR 9=9 
*BACK
 
*PARITY=l
 
*USE=l
 
*REWIND
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*SKIP
 
*TRY AGAIN=l0
 
*FORM= NULl05 FORM1 FORM2 FORM3 FORM4
 
*INDEX FORM= INDEX
 
*ERROR FORM=NO
 
*PITCH-MARGIN=35,52
 
*SIZE OF TITLE=7175,6150
 
*IMAGES PER FICHE=16,14
 
*HITS-CHARS,VEC,PTS,TITLE,CMARK=l,l,l,2,1
 
*FOCUS
 
*LOAD=VAR10S­
*ROTATION=O
 
*CARRIAGE CONTROLS=2
 
l=NONE,2=VORTEX,3=TERMINAL
 
*LINES PER PAGE=60
 
2.4.3 Analysis
 
2.4.3.1 Major Control Section
 
A. 	Description. Prior to beginning processing of a taper, the
 
operator has the capability to enter the type of carriage
 
controls and the number of lines per page via MONITOR. The
 
default values are VORTEX carriage controls and 60 lines'
 
per page.
 
After MONITOR receives the GO command, the program sets the
 
location and length of the buffers (NEXBUF and CURBUF) to
 
'be used for the doubled-buffered tape read. Then IXINIT
 
is called to initialize indexing parameters. FRSPC is
 
called to initialize for multiple images per frame. A
 
NOP is put in IFLASW so that the index form won't be
 
flashed on the blank fiche produced by FC7CLR. MTRINI is
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then called to initialize all pointers for the double­
buffered read and to read the first two records into the
 
corresponding buffers. CTRLCK checks for and processes
 
fiche control records. CTRLCK will continue reading the
 
tape and processing control records until the first data
 
record is encountered.
 
If no job separator record was found (S.FLAG = NOP), JOBTLE
 
requests tape identification information (five characters
 
from the operator. Also, DFCTRL loads and processes de­
fault job separator and titling information.
 
Before starting to output data, HEADER sets the PLS hard­
ware for printing and TOPPAG sets the coordinates for the
 
beginning of a page. IFLASW is changed to a SKP so that
 
the index form will flash. VCHTAB, the table of eight­
and seven-bit ASCII character code pointers, is loaded as
 
the base address. Bit 0 is set when the base address is
 
loaded so the character generator will be in the 8-bit/byte
 
mode.
 
Then the program enters the main print loop. Here, pro­
cessing branches to one of three different sequences
 
depending on whether the carriage control is NONE, VORTEX
 
or TERMINAL. For processing with NONE carriage controls,
 
the routine CTRLCK reads the next record and checks to
 
see if it is a control record. If so, it is appropriately
 
processed and the next record is read and checked. This
 
sequence continues until the print data is accessed.
 
NEXTLN is then called to do a carriage return and line feed
 
(or new page when the current page is full). The number of
 
bytes in the record (MTCNT times 2) is loaded as the
 
character count, and MTPTR, which contains the address of
 
the current tape buffer, is loaded as the starting address.
 
Then the character generator is started. After the line
 
is plotted, the program returns tothe beginning of the
 
print loop where CTRLCK is called to read and check the
 
next record.
 
When processing with VORTEX carriage controls, the routine
 
CTRLCK performs the same function as above until a print
 
record is accessed. GTCTRL then checks the first byte of
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this record and decides what carriage control to execute.
 
MTCNT times 2 plus I (to compensate for the carriage conr
 
trol byte) is loaded as the count for the character
 
generator. The starting address has bit 0 set so that the
 
character generator will start with the right-most byte of
 
the first word. The character generator is then started.
 
-After the line is plotted, the program returns to the
 
beginning of the print loop where CTRLCK is called.
 
Processing with TERMINAL carriage controls requires that
 
each byte be checkedi since a carriage control may be any
 
byte(s) in the record. CTRLCK performs the same function
 
as above until a print record is accessed. SAVCNT (MTCNT
 
times 2) is loaded and the character count and the contents
 
of-MTPTR is loaded as the starting address. The program
 
then branches to GTINIT where MTCNT and MTPTR are initial­
ized for GTBYTE. INDXER is zeroed so that IXLOAD is never
 
called in NEXTLN. GTBYTE is set up for a first pass and
 
IXCHCK is called to check for indexing on the current line.
 
At GTNGO, GTBYTE is called to retrieve a byte from the
 
current tape buffer. If the byte is not a carriage control,
 
it is stored in TITARE if the current line is the index
 
line, and then is plotted on film. The character count
 
for the current line (IXCNT) is then incremented. Then, at
 
ISZCNT, the 2's complement of the characters/record count
 
(SAVCNT) is incremented. If the count is not exhausted, the
 
program returns to GTNGO to get and process the next byte.
 
When SAVCNT is- exhausted, MTCNT is changed to a LAM so that
 
the next record will be read. Then the program returns to
 
the beginning of the print loop.'
 
Terminal carriage control bytes are 214 (or 14), 212 (or 12),
 
and 215 (or 15). If the byte retrieved'at GTNGO is a 215
 
(or 15) the program branches to SAMLIN.. A 214 (or 14)
 
results in jumping to NXTPG and a 212 (or 12) causes the
 
program to g6 to NXTLN.
 
At SAMLIN, the routine IX.DO processes the index information
 
if the current line is the index line. Then the characters/
 
line count (IXCNT) is zeroed and THISLN is called to'set up
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!or Lne uvBrpriIL. The program then returns to ISZCNT.
 
,tNXTPG, NXPAGE is called. (If the last line output is
 
he index line, the information in TITARE will be pro­
:essed in NXPAGE.) IXCNT is initialized and IXCHCK is
 
:alled to check for indexing with the first line. The
 
)rogram returns to ISZCNT. At NXTLN, IX.DO processes the
 
.ndexing information if the line just filmed was the index
 
NEXTLN then executes the carriage return/line feed
.ne. 

*or goes to a new page when necessary). IXCHCK checks to
 
;ee if the line to be output next is the index line. The
 
)rogram then returns to ISZCNT.
 
1hen an end-of-file is encountered, NEXPAG is called to
 
:inish the current page. Then FICFIN finishes the current
 
file is the last one in this batch to be
Biche. If this 

rocessed, S.FLAG is initialized to a NOP. If no job
 
separator was encountered, the file number in the JOBNAM
 
buffer is updated. The file number (FILNUM) is incremented
 
and the record counter (RECNUM) and form number (FRMNUM)
 
are initialized to zero. Then the next file is processed.
 
Upon finding a second end-of-file, S.FLAG and JOBTLE are
 
reinitialized for processing a different tape.
 
B. 	Input/Output
 
1. 	Input.. Input is a 7- or 9-track Varian 73 print tape.
 
2. 	Output. Output is to 105 mm microfiche.
 
C. 	Linkages
 
1. 	External Routines
 
FCFIN FLASH INDXDO MDOUT MTRINI ROTTST
 
FC7CLR FRSPIC KYBLIS MMESSG NEXPIC SETPLS
 
FICTAP GETNUM MCRLF MTLAC PSTLL
 
2. 	Internal Routines
 
BMSTLL FRFLAS IXCHCK IX.DO NEXPAG- PPAGE
 
CRGCTL GTBYTE IXINIT JOBTLE NEXTLN THISLN
 
CTRLCK GTCTRL IXLOAD LDINFO NXPAGE TOPPAG
 
DFCTRL HEADER IXPAGE LINES PFLASH 2SPACE
 
2.4.3.2 Subroutines
 
A. 	IXPAGE. Initializes each page for indexing by resetting th
 
index line counter (INDXER), by putting a NOP in IXLDSW to
 
indicate that the index information for this page has not
 
been stored, and by blank-filling the index area of the buf­
fer TITARE.
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B. 	IXINIT. Called at the beginning of each job to default all
 
indexing parameters. In the event that an indexing record
 
is encountered, all the parameters will be reset. Otherwise
 
the line number for indexing (INXLIN) shall be 1, indexing
 
will start with the 32nd character (INXCHR), and the index
 
field shall be 20 characters in length (IXXLEN). -
C. 	IXLOAD. Used only for VORTEX and NONE processing. Loads
 
the index line into the buffer TITARE and calls INDXO,
 
which processes the index line. At the point in the pro­
gram where IXLOAD is called, the data for the last line
 
output is in the previous tape buffer, NEXBUF. The record,
 
beginning with the second byte if processing with VORTEX
 
controls, is transferred one byte per word into the buffer
 
TITARE by the subroutine GTBYTE. A SKP is deposited in
 
IXLDSW to indicate that the page has been indexed and MTPTR
 
is restored for the print loop.
 
D. 	LDINFO'. Used to load the default job titling and the job
 
separator information into TITARE. Then the subroutine
 
FICTAP is called to process the information in the:buffer.
 
LDINFO is called with the 2's complement of the number of
 
entries to be transferred to TITARE-in the accumulator.
 
The next instruction after the JMS LDINFO should load the
 
accumulator with the address of the buffer containing the
 
information to be transferred minus one. This instruction
 
is executed within LDINFO, and subsequently the return
 
address of LDINFO is incremented.
 
E, 	JOBTLE. Called if no job separator record is encountered
 
before the print data is accessed. The message ENTER TAPE
 
NUMBER: is output at the teletype via MMESSG. Then the
 
input characters (five entries) are read and printed at
 
the teletype. If a RUBOUT (ASCII 377) is encountered, the
 
routine branches back to its beginning; otherwise, the five
 
entries are stored in the buffer JOBNAM. The sixth entry
 
of JOBNAM is the current file number (in ASCII configuration
 
F. 	DFCTRL. Loads and processes the default job separator and
 
job title information if no job separator is initially
 
encountered at the beginning of the file. The subroutine
 
LDINFO is used to transfer the information in SEPREC
 
(default job title information).
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G. 	GTBYTE. Unpacks the 16 least significant bits of a word
 
into two eight-bit bytes. The left-most byte is returned
 
in accumulator on the first call and the right-most byte
 
is returned on the second call, etc. MTPTR points to the
 
word to be unpacked.
 
H. 	HEADER. Loads the appropriate X-delta, Y-delta, spot size,
 
character size, and intensity registers, and then sets the
 
optical hardware via SETPLS.
 
I. 	NEXPAG. Finishes the current page by flashing the forms
 
(if any) via PPAGE and FRFLAS, advances to the next frame
 
(or fiche when necessary) by calling NEXPIC, and initial­
izes for the next page with the routines TOPPAG and HEADER.
 
J. 	TOPPAG. Resets the line count (LNCNT), resets the X and
 
Y DAC's to the beginning position for a page, and calls
 
IXPAGE to initialize for indexing this page.
 
K. 	FRFLAS. Flashes the overall form if one has been loaded.
 
L. 	PPAGE. Flashes the error form (if one) and other forms
 
(if any) if FLASSW is set to a NOP. If FLASSW is a SKP,
 
no forms will output.
 
M. 	IXCHCK. Used only when processing with TERMINAL carriage
 
controls. This routine checks IXLDSW to set if this page
 
has been indexed. If so, the subroutine exits. Other­
wise, the current line count is checked for being the
 
index line. If it isn't, IXSW is changed to a SKP to pre­
vent storage of the bytes in TITARE, and the routine exits.
 
If the current line is the index line, IXSW is changed to
 
a NOP so that the non-carriage control bytes will be stored
 
in TITARE.
 
N. 	THISLN. Called when the carriage control is to overprint
 
the next line. The index line count (INDXER) is incre­
mented and then checked for being zero. If it is, the
 
line just filmed contains the index information and is
 
transferred to TITARE by IXLOAD. Otherwise, the index line
 
count is restored: Then the X DAC is repositioned to the
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beginning of the current line, and BMSTLL allows the
 
DAC's to settle before returnint to the main loop.
 
0. 	NBXTLN. Called when the carriage control is a single
 
(INDXER) is incremented and
 space. The index line count 

If it is, the record just filmed
checked for being zero. 

is loaded into TITARE and processed by IXLOAD. Then the
 
page line number (LNCNT) is incremented and checked for
 
the 	page is full and the routine
being *zero. If it is, 

If LNCNT
branches to NUPAGE where NXPAGE is called. 

is not zero, CRT is executed and BMSTLL is called to
 
allow the DAC's time to settle before processing the
 
next line.
 
see 	if the current page
NXPAGE. First checks IXLDSW to
P. 	
has been indexed. If not, the blank-filled area of TITARE
 
is processed as the index information by INXDO. Then
 
a NOP to allow forms to be flashed and
FLASSW is changed to 

NEXPAG is called. KYBLIS checks for interrupts before
 
exiting NXPAGE.
 
Q. 	GTCTRL. Decodes the VORTEX carriage control bytes.. The
 
word from the tape buffer with the carriage control in.
 -
the left-most byte should be in the accumulator prior to
 
The contents of the accumulator are
entering GTCTRL. 

shifted right eight bits and the six least significant bits
 
are masked off and retained. A result of 61 causes the
 
program to branch to NXPG, where the subroutine NXPAGE is
 
the program branches' to
calied' If the result is 53, 

SAMLIN and then calls THISLN. If the carriage control is
 
a 60, 2SPACE is called to space down the first line (in
 
case of indexing on the blank line) and then NEXTLN is
 
called'. Any other code results in NBXTLN being cilled.
 
R. 2SPACE. First calls NEXTLN, 	then the line number of the
 
line to'be left blank is checked for being the index line.
 
If'it is, the blank-filled area of TITARE is processed
 
as the index information for this page by IX.DO.
 
S. 	BMSTLL. Allows a delay of 120 cycles.
 
2-260
 
SISO-TR531
 
Vol. II
 
T. 	CTRLCK. Calls MTLAC to read the next record and retrieve
 
the first word from the current tape buffer. Then the 2's
 
complement characters/line count (SAVCNT) is computed. The
 
first byte of this record is then checked for being a 245,
 
indicating a fiche control record. If it isn't, the pro­
gram returns to the print loop where the record is output.
 
Otherwise, the second byte is then checked. An S record
 
is processed at SREC, where JOBTLE and S.FLAG are set to
 
indicate the tape ID information came from a control
 
record, and then the program goes to CREC where the record,
 
beginning with the 2nd byte, is stored into TITARE and
 
decoded by FICTAP. F, T, C, or B records are processed
 
at CREC. Then the program returns to the beginning of
 
CTRLCK where MTLAC reads the next record. (If a control
 
record is not one of the above type records, the program
 
returns to the print loop where the record is output.)
 
2.4.3.3 Constants and Variables
 
A. 	Internal
 
1. 	SAVCNT. Contains the 2's complement number of charac­
ters to be output in the current line, computed by
 
doubling the number of words (MTCNT) in the record
 
just read. If processing with VORTEX controls, the
 
carriage control byte is compensated for by adding one.
 
2. 	NEXBUF. Contains the address of the buffer to be used
 
during the next tape read.
 
3. 	SAVICT. Contains the number of characters to be out­
put in the current line (2's complement of SAVCNT).
 
4. 	IXXXX. Index line number, used only with terminal
 
controls. A different scheme for indexing must be
 
used since a line may consist of more than one record.
 
5. 	IXLCNT. SAVCNT for the previous read; the count used
 
for moving the record into TITARE.
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6. IXCNT. Character count Tor a nine, useQ wnen processing
 
with terminal controls for counting characters in a line
 
that may be more than one record in length.
 
7. TMPCT. A multi-purpose variable.
 
8. INDXER. The 2's complement of the index line number.
 
9. CURBUF. Contains the address of the current tape buffer.
 
10. 	 SV. Contains the first carriage control byte of a job
 
(when processing with VORTEX controls).
 
11. 	 LNCNT. Currently contains the 2's complement of the
 
line's per page minus the current line number.
 
12. 	 TEMP. Multipurpose location.
 
13. 	 VCHYI. Contains the beginning Y coordinate for a page
 
14. 	 GTSAVE. Contains the word from the tape buffer cur­
rently being unpacked by GTBYTE.
 
15. 	 TNMBR. Counter used for reading teletype entries in
 
JOBTLE.
 
16. 	 NTREE. Contains the current entry from the teletype.
 
17. 	 IXLINE. Default index line number (= 1).
 
18. 	 IXSTRT. Default beginning index character number
 
(: 32).
 
19. 	 IXLONG. Default length of the index field (= 20).
 
20. 	 StPREC. Name for buffer containing the default job
 
separator information.
 
21. 	 JOBNAM. Name of buffer within SEPREC which contains
 
the information input by operator as the first five
 
entries, and the file number in ASCII as the sixth.
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22. 	 TLEREC. Name of the buffer containing the default
 
title record information.
 
23. 	 IXSW. If NOP, allows storing of index information
 
into TITARE; used only if processing with terminal
 
controls.
 
24. 	 IXLDSW. If NOP, indicates that index information has
 
not been encountered. IXLDSW is changed to a SKP
 
once the information for the current page has -een
 
processed.
 
25. 	 TNMMSG. Name of buffer containing the message ENTER
 
TAPE NUMBER:.
 
26. 	 ILLEGL. Name of buffer containing message INVALID
 
ENTRY.
 
27. 	 CCTYPE. Name of buffer containing the message 1=NONE,
 
2=VORTEX,3=TERMINAL, displayed on the monitor to
 
explain the carriage control option.
 
28. 	 XORWRD. For VORTEX carriage controls, equals 400,000;
 
otherwise, it is zero. Used to initialize the starting
 
address for the character generator.
 
29. 	 CTRL. Contains the carriage control indicator (iDfor
 
NONE, 2 for VORTEX, or 3 for TERMINAL). This is
 
operator-accessible via MONITOR.
 
30. 	 LNS. Contains the maximum number of lines per page.
 
The default value is 60; however, LNS is operator­
accessible via MONITOR.
 
31. 	 ERFLAG. Indicates an error if set to a LAM. Allows
 
error form (if one has been loaded) to be flashed on
 
the page.
 
32. 	 ERFMFL. Contains the address of the error form if this
 
form has been loaded.
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33. 	 FRAMFL. Contains the address of the overall form if
 
this form has been loaded.
 
34. 	 FRMNUM. Contains the number of the form to be flashed
 
(0,1,2,3, or 4).
 
35. 	 FRMTAB. Table of the addresses of the forms which
 
have been loaded.
 
36. 	 LENGTH. The 2's complement of the length of a single
 
tape buffer.
 
37. 	 BUFFER. Area reserved for the tape buffers
 
38. 	 XFOFF. Contains X offset for using forms.
 
39. 	 YFOFF. Contains Y offset for using forms.
 
40. 	 CHRSZ. Contains character size to be used.
 
41. 	 SPCNUM. Contains number of scQpe points to be used
 
for a character space.
 
42. 	 LNFDN. Contains number of scope points to move during
 
a line feed.
 
43. 	 BLANK. Contains tape code for a blank.
 
44. 	 FORMSW. Indicates that a form has been loaded if it
 
contains a SKP.
 
B. 	External
 
1. 	TITARE. Name of buffer-i4here the fiche control records
 
and index records are stored (one byte/word) before
 
being processed.
 
2-. 	 INXLIN. Contains the line number of the line to
 
used for indexing.
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3. 	INXCHR. Contains starting character position,within
 
th-line for beginning indexing.
 
4. 	IXXLEN. Contains 2's complement of the length of-the
 
index field.
 
S. 	MTPTR. Auto-index register 10, used for accessing
 
words in the current tape buffer.
 
6. 	PBUFSZ. Contains 2's complement of the length of a
 
tape buffer.
 
7. 	IFLASW. Allows index form and information to be out­
put if it contains a SKP. A NOP in IFLASW prevents
 
index output.
 
8. 	VCHTAB. -Table of eight- and seven-bit ASCII character
 
code pointers.
 
9. 	MVDATA. Used as a temporary-counter location.
 
-10. 	 LEFTX. Contains X coordinate for the beginning of a
 
page.
 
11. 	 FILCNT. Contains 2's complement of the number of files
 
left to be processed in the current batch.
 
12. 	 FILNUM. Contains number of current file.
 
13. 	 RECNUM. Contains record number of record in CURBUF.
 
14. 	 CHDELX. Contains value to be loaded into X delta
 
-register.
 
15. 	 CHDELY. Contains value to be loaded into Y delta
 
register.
 
16.-	 CHRSIZ. Contains value to be loaded into size register
 
by SETPLS.
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1-7. RECPIN. Contains value to be loaded into brightness 
register by SETPLS. 
18. RECSPT. Contains value to be loaded into spot size 
register by SETPLS. 
19. DECNUM. Contains decimal configuration of the number 
after GETNUM is called. If no number is found by 
GETNUM, DECNUM contains a LAM. 
,20. MTCNT. Contains 2's complement number of words read 
into the tape buffer.
 
2.4.3.4 Plow Charts. See following pages.
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2.5- COMA HCO TABULAR PROCESSOR FOR 105 mm FICHE (HCOTAB)
 
2.5.-1 Background
 
A. 	Author. Franklin C. Ashton, Aeronutronic Ford Corp.
 
B. 	Intent. HCOTAB processes 9-track and 7-track magnetic
 
tapes formatted in 36-bit DTE language as delineated by

SSO.
 
C. 	Program History
 
1. 	Production Tape Date. 26 November 1974
 
2. 	Author. Franklin C. Ashton
 
3. 	Authorization. EO-191F
 
4. 	Test Case. TPS No. A6
 
5. 	Revisions. Reference Appendix B, paragraph ±.b
 
2.5.2 Introduction
 
2.5. 2.1- Hardware Requirements
 
o 	FR80 with 12K memory
 
9-track magnetic tape unit
 
* 	7-track magnetic tape unit
 
* 	105 mm camera
 
2.5.2.2 Software Requirements. The following files, found in
 
III's SYM Directory, are required.
 
1I09 	 111164 FILM 111161
 
111166 111163 	 111161 GO
 
111164 111147 	 111187
 
111162 	 111186
 
111185 	 PRINTF COMM
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2.5.2.3 Assembly Parameters. The assembly parameters in 111109
 
shall be set for the proper machine configuration. Assembly
 
parameters specific to the HCOTAB Processor are as follows.
 
A. 	TWOBUF. If 1, indicates two magnetic tape buffers for
 
higher throughput.
 
B. 	BIGBUF. If- 0, allows maximum amount of operator functions
 
with minimumbuffer space.
 
C. 	DASHED. Assemble code fdr generation of dashed vectors.
 
D. 	CIRCLE. Assemble code for generation of circles and arcs.
 
E. 	LOCASE. Lower case character set required.
 
F. 	 EBCDIC. Entire EBCDIC character set required.
 
G. 	7TRACK. If 1, 7-track magnetic tape handler required.
 
H. 	9TRACK. If 1, 9-track magnetic tape handler required.
 
I. 	MUMBLE. Defines system configuration output via teletype
 
dufing assembly.
 
J-. 	 FONT. If 0, assemble standard III character font.
 
K. 	TAPELB. Assemble code for processing of IBM standard tape 
- labels. 
L. 	DTE. If 1, assemble code specific to 36-bit DTE processing.
 
M. 	NASA.- If 1, include NASA-specific character descriptors
 
in character set.
 
N. 	MANYUP.- If 1, defines code for multiple images per frame
 
for 105 mm miciofiche.
 
0. 	TITLE. If 1, assemble routines for fiche titling.
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2.5.2.4 Operator Commands. The following commands, entered by
 
the operator via teletype, are available for use with the HCOTAB
 
program.
 
TIME-

FRAME
 
GO
 
CONTINUE
 
TITLE
 
END JOB
 
CLEAR
 
REWIND
 
SKIP
 
TRY AGAIN
 
STANDARD LABEL
 
UNLABELLED
 
2.5.3 Analysis
 
2.5.3.1 Major Control Section
 
A. 	Description. Upon issuance of a GO command by the operator
 
via the console teletype, the III routine PSTART transfers
 
control to the DTE processing routine BEGIN. BEGIN
 
initializes all switches and does initial camera advancing
 
and positioning using III routines FC7CLR, FRSPIC, and
 
NEXPIC. A call is made to BATNO for input from teletype
 
of -the COM tape number, source tape number, and film roll
 
number. BATNO initializes the fiche title routine,-FICTAP,
 
for the ID fiche. BEGIN then determines the location and
 
size of the data input buffer, calculates the X and Y
 
scaling factors for centering the image in the 16K by 16K
 
area, and transfers control to'GETCOM, which initializes
 
parameters to access a DTE data word and transfers control
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to BITCNT; BITCNT, using the III routine MTBYTE, accesses
 
the number of data bits requested by GETCOM and transfers
 
control to GETOP with the data bits in the AC (up to 18
 
bits per access).
 
When a magnetic tape read is initiated and it is the
 
initial read for a job, a test is made by BITCNT for COM
 
controls. If they are not present, the data is ignored
 
and the next data record is accessed. This procedure is
 
repeated until the first COM control record is accessed,
 
when BITCNT checks for a S or T identifier in the second
 
byte of the record. If it is found, the record is moved
 
to buffer TITARE for output via the III routine FICTAP.
 
All records following the first COM control record are
 
ignored for 105 mm processing until a second COM control
 
record is accessed. BITCNT processes the second COM con­
trol record in the same manner as the first and transfers
 
control to GETOP for processing of DTE data. GETOP deter­
mines from the DTE op code the type of DTE data word to be
 
processed. The following paragraphs delineate the pro­
cessing done for each type of DTE data word.
 
When the DTE word is a COMMAND, GETOP transfers control to
 
ENDLN, which does a check to determine if the word is a
 
JUMP. If not, it is ignored and control is returned to
 
GETCOM. When the word is a JUMP; control is transferred
 
to NEXFRM for advance to next frame via NEXPIC. Control
 
is then returned to GETCOM.
 
When the DTE word is a VECTOR, the X1Y1 and X2Y2 coordinates
 
are calculated and placed in XHD, YHD, XTL, and YTL. Con­
trol is transferred to MAP, which scales the heads and tails
 
to the image size specified by DFRSZ. The X and Y DAC's
 
are set via SETXYS, the vector is output by DRWVEC, and
 
control is returned to GETCOM.
 
When a STARTPRINT word is accessed, TYPSW (typewriter
 
switch) is set to allow processing of typewriter words.
 
The character and character size are then masked from the
 
START PgiNT word and used to calculate the corresponding
 
FR80 character and character size. This size is used for
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all characters until changed by another START PRINT word.
 
Control is transferred to NOINDX. NOINDX scales the X and
 
Y START PRINT coordinates to the FR80 image size via MAP,
 
sets the X and Y DAC's using the III routine SETXYS, and
 
outputs the START PRINT character via CHROUT. Control is
 
then returned to GETCOM.
 
When the DTE word is a TYPEWRITER, the typewriter switch­
(TYPSW) is checked. When TYPSW is not set, the system 
halts (i.e., no previous START PRINT word to give coordinates). 
When TYPSW is set, each character of the TYPEWRITER word is ­
output via CHROUT. CHROUT converts each DTE character to 
the appropriate FR80 character code and size and outputs 
the character using III routine VCHAR. When the last 
character of the TYPEWRITER word is processed, control is 
returned to GETCOM. 
B. 	Input/Output
 
1. 	Input. Data input via 9-track magnetic tape consists
 
of DTE 36-bit command, instruction, and data words
 
and COM control records. All input data tapes are
 
recorded in a variable spanned length record format
 
(blocked or unblocked). Detailed descriptions of the
 
format(s)/data content of the magnetic data tapes are
 
found in SH-09607A.
 
2. 	Output. Data is output to 105 mm film. Each frame
 
contains one DTE image.
 
3. 	Message Output
 
a. ENTER'SOURCE TAPE. Output to the teletype at job
 
initialization. Operator inputs up to 12 characters
 
oftnformation, terminated by a carriage return.
 
b. 	ENTER COM TAPE. Output to the teletype after ENTER
 
SOURCE TAPE response. Operator inputs up to 12
 
characters of information, terminated by a carriage
 
return.
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c. 	ENTER ROLL. Output to the teletype after ENTER COM
 
TAPE response. Operator inputs up to 12 characters
 
of information, terminated by a carriage rbturnJ
 
C. Linkages 
1. External 
Routine Program 
FC7CLR 
FRSPIC. 
MNBRIT 
NEXPIC 
MTRINI-
KYBLIS 
GETT 
SETXYS 
SETHD 
SETTL 
DRWVEC 
PSTLL 
SETPLS 
VCHAR 
MTBYTE 
FICTAP 
MDONEX 
FCFIN 
FLASH 
111166 
111166 
111166 
111166 
111163 
111166 
111163 
111162 
111162 
111162 
111162 
111166 
111166 
111147 
111163 
111186 
111166 
111166 
111187 
2. Internal Routines 
BATNO 
GETCOM 
GETOP 
GETCR 
TYPSW 
TYPLP 
TYPNL 
TYPMA 
TYPCR 
NOINDX 
SETCR 
CHROUT 
ENDLN 
CONVRT 
NEXFRM 
BITCNT 
GETSEG 
GETSG1 
GETSG2 
GETBLK 
CCNTRL 
SEPREC 
TITREC 
IGNORE 
BTTY 
BATEND 
IGNORI 
SAVADD 
RESTOR 
RETRN 
RESET 
NEWSEG 
EBGET 
MVCOM 
MAP 
SCAL 
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2.5.3.2 Subroutines
 
A. 	 BATEND. Outputs the trailing ID fiche at end of job.
 
Calling sequence: JMS BATEND
 
B. 	 BATNO. Accepts source tape number, COM tape number, and
 
roll number from the operator. The subroutine is called
 
to output the title fiche. Calling sequence: JMS BATNO
 
C. 	 BITCNT. Entered with the AC containing the number of bits 
to be accessed. Uses MTBYTE to get bits requested, re­
turning to the calling routine with the bits requested in 
the AC. Calling sequence, where 1 < N < 18: 
LAC N
 
JMS BITCNT
 
R. 	 BTTY. Accepts up to 12 characters from TTY and stores one 
character per word. If the user wishes to use less than ­
12 characters, he terminates the string of input characters 
with a carriage return and the routine will space-fill the
 
rest of the buffer. The subroutine -converts ASCII charac­
ters to EBCDIC. A rubout character-will allow the user to
 
start reinputting the character string. Calling sequence,
 
where LAC is address of where to store character:
 
LAC
 
JMS BTTY
 
E. 	 CCNTRL. Accesses eight-bit- carriage control characters
 
v-ia GET and checks for COM control indicator. If it is
 
not found, routine exits. If it is found, routine checks
 
next byte for legitimate COM control function and branches
 
to the proper handler. Calling sequence: JMS CCNTRL
 
F. 	 CHROUT. Entered with the AC containing a character to be
 
output. Converts character to EBCDIC via CONVRT, outputs
 
character Via VCHAR, and returns control to calling routine.
 
Calling sequence, where N = eight-bit DTE character:
 
LAC N
 
CHROUT
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1G., 	 CONVRT. Entered with DTE character in AC. Character is
 
to EBCDIC via DTETAB table. Exit is to calling
 
routine with converted character in AC. Calling sequence,
 
where N = DTE character:
 
.converted 

LAC N 
JMS CONVRT 
H.7 DTESZ. Loads set size and pulldown as input from the TTY.
 
Also sets scaling parameters for frame. Exits via MDONEX.
 
Called via MONTOR.
 
' 
I. 	EBGET. Converts EBCDIC numeric string, length of which 
is specified in SETXYS, to decimal. Numbers are acqessed 
from magnetic tape via GET. Converted number is in AC upon 
exit to calling routine. Calling sequence., where N = 
length of numeric string: 
LAM N 
DAC SETXYS 
JMS MVCOM 
J. 	ENDLN. Checks command word for JUMP; if found, advances to
 
next frame via NBXFRM and gets next DTE data word. If
 
not found, data is ignored and next DTE data -word is access(
 
Control is transferred to GETCOM. Calling sequence: JMS
 
ENDLN
 
K. 	GETBLK. Accesses 32 bits of data from magnetic tape via
 
MTBYTE. Psed to read record block and mask off block
 
discriptor word (BDW). Exits to calling.routine. Calling
 
sequence: JMS GETBLK
 
1. 	 GETCOM. For 36-bit DTE words, "bit buckets" four-bit pad,
 
calls KYBLIS for operator interrupt processing, and trans­
fers control to GETOP. GETCOM is called for all DTE data
 
word decodes. Calling sequence: JMP GETCOM
 
M. 	GETCR. Determines if 36-bit DTE word is a typewriter or
 
start print word. Control is transferred to TYPSW or SETCR,
 
respectively. Calling sequence: JMP GETCR
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N. 	 GETOP. Gets four-bit op code and determines if data word
 
is a command or vector word. If neither, control is trans­
ferred to GETCR. If COMMAND, control is transferred to
 
ENDLN. Calling sequence: JMP GETOP
 
0. 	 GETSEG. Gets logical record segment from tape input area.
 
Determines segment control code, segment length, and
 
carriage control from segment descriptor word (SDW). If
 
segment length is two br less, control is returned to
 
GETSEG+l for next logical record segment. If segment con­
trol code is 0 or 1, which specifies COM control record,
 
CCNTRL is called for processing of the COM control record.
 
Upon return from CCNTRL, control is transferred to calling
 
routine. Calling sequence: JMS GETSEG
 
P. 	 IGNORE. Remains in loop ignoring data via BITCNT until
 
next COM control record or logical segment is read, with
 
control being transferred to the applicable routine by
 
BITCNT.
 
Q. 	 IGNOR1. Sets applicable-switches to remain within GETSEG
 
routine until DTE data has been accessed.
 
R. 	MAP. Sets XHD, YHD, XTL and YTL DTE vector coordinates
 
scaled to FR80 units. Coordinates are centered in 16K x 16K
 
frame. Calling sequence, with XHDjYHD, XTL, YTL containing
 
DTE vector coordinates (return to calling routine with XHD,
 
YHD, XTL, YTL containing FR80 coordinates): MAP
 
S. 	 MVCOM. Transfers .COM control data, as specified in the S
 
or T record, into buffer TITARE. Data is accessed from
 
tape buffer one byte per access, via GET. Calling sequence,
 
with AC containing first titling character: JMS MVCOM
 
T. 	 NEWSEG. Reads in new logical segment; gets bits requested
 
from old and new segment and returns to calling routine
 
with data in AC. Calling sequence: JMP NEWSEG
 
U. 	 NEXFRM. Sets titling intensity, advances to next frame,
 
resets intensity, and exits to calling routine. Calling
 
sequence: NEXFRM
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V. 	NOINDX. Entered with XHD and YHD containing DTE character
 
coordinates and CHTEM containing eight-bit DTE character.
 
Scales coordinates to FR80 units, sets X and Y DAC's, out­
puts-character, and transfers control to GETCOM. Calling
 
sequence: JMP NOINDX
 
W. 	RESET. Sets switches specifying COM control; sets return
 
address in GETSEG and BITCNT to return to calling routine.
 
Calling sequence: JMS RESET
 
X. 	RESTOR. Restores BITCNT and GETSEG parameters to condition
 
previous to COM control loop. Calling sequence: RESTOR
 
Y. 	RETRN. Saves return address from BITCNT for original call;
 
this is done prior to COM control processing. Calling
 
sequence: JMS RETRN
 
Z. 	SAVADD. Saves BITCNT and GETSEG return addresses prior to
 
COM control loop. Calling sequence: SAVADD
 
AA. 	SCAL. Entered with AC ,containing DTE coordinate. Exits
 
to -calling routine with AC containing coordinate in FR80
 
units. Calling sequence, where l4Na 1023:
 
LAC N
 
SCAL
 
BB. 	 SEPREC. Entered with-AC containing first character of S
 
record. Calls MVCOM, calls FICTAP for control record pro­
cessing. Sets CH11SW and SEGSW for control record skip via
 
BITCNT. Exits to IGNORE. Calling sequence: JMP SEPREC
 
CC. 	 SETCR. Sets TYPSW for TYPEWRITER word processing, converts
 
DTE character size to appropriate FR80 size, and DTE
 
character deltas to FR80 units ECHDELX, CHDELT). Sets
 
deltas based on rotation via ROTTST and SETPLS. Accesses
 
starting line coordinates by call to GET storing X in XHD
 
and Y in YHD. Exits via NOINDX. Calling sequence: JMP
 
SETCR
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DD. 	 TITREC. Moves title data into TITARE via MVCOM, calls
 
FICTAP for title processing. Transfers control to I-GNORE.
 
Calling sequence: JMP TITREC
 
EE. 	 TYPLP. Processes DTE special characters NULL, CR, and MR;
 
if these are not present, outputs as print character via
 
CHROUT until CNTR (character counter -4 for 36) is exhausted.
 
Entered either through TYPSW or JMP TYPLP. Exits to GETCOM.
 
2.5.3.3 Constants and Variables
 
A. 	 Internal
 
1. 	BATARE. Table for the BEGIN and END title fiche.
 
2. 	BEGN. Message BEGIN output on ID fiche.
 
3. 	BITNSV. Temporary save location of number of bits
 
requested by GET macro in SAVADD and RESTOR routines.
 
4. 	BITNUM. Contains number of bits requested by GET macro.
 
5. 	BITSVAD. Temporary save location of return address
 
from GET call.
 
6. 	BTABL. Table used for conversion of ASCII characters
 
to EBCDIC.
 
7. 	BTCT. Variable used as counter in BATNO subroutine.
 
8. 	BTLN. Constant length of ID title.
 
9. 	CHTEM. Cell containing DTE character accessed from
 
START PRINT word.
 
10. CHISW. Switch used for entry and exit into COM con­
trol processing. Set to JMS RESET after S COM record,
 
and NOP upon completion of second COM control record
 
processing.
 
11. 	 CMTAP. Buffer containing COM tape number as input from
 
TTY. Output to ID fiche.
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12. 	 CNTR. Counter containing number-of characters per DTE
 
typewriter word.
 
13. 	 CTMES. Message ENTER COM TAPE, output to teletype
 
when accepting COM tape number for ID fiche.
 
14. 	DFRSZ. Constant containing frame size in FR80 units
 
(13522 for 105 mm).
 
15. 	 DTESIZ. Temporary cell containing DTE character size
 
(0-7) accessed from start print word.
 
16. 	 DTETAB. Table containing DTE character codes, two
 
characters per word.
 
17. 	 DTXTAB. Table containing character spacing values in
 
DTE units for eight-character sizes.
 
18. 	 DTYTAB. Table containing line feed values in DTE units
 
for eight-character sizes.
 
19. 	 ENEND. Message END, output on trailing ID fiche.
 
20. 	 GETSGAD. Temporary save location of GETSEG routine
 
return address.
 
21. 	 MBITNM. Variable containing number of bits requested
 
by GET macro in BITCNT routine.
 
22. 	 MBITSV. Temporary save location of number of bits
 
requested. Referenced in SAVADD and RESTOR.
 
23. 	 NEWSGB. Variable containing n bits (IA4n=18) of data
 
from next record segment.
 
24. 	 NEWSGC. Variable containing number of bits required
 
from next record segment to satisfy GET macro.
 
25. 	 OLDSGB. Variable containing n bits (l-n!18) of data
 
remaining in current record segment.
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26. 	 OLDSGC. Variable containing number of bits remaining
 
in current record segment.
 
27. 	 RETADD. Cell containing BITCNT return address when
 
processing COM control records.
 
28. 	 RLL. Buffer where microfiche roll number is stored for
 
ID fiche.
 
29.-	 RLMES. Message ENTER ROLL, output to teletype when
 
accepting roll number.
 
30. 	 SEGCNT. Counter containing number of bits in current
 
record segment.
 
31. 	 SEGSW. Switch used to reset BITCNT return address upon
 
completion of COM control processing.
 
32. 	 SRMES. Message ENTER SOURCE TAPE, output to teletype
 
when accepting source tape number for ID fiche,.
 
33. 	 SRTAP. Buffer containing source tape.number for ID
 
fiche.
 
34. 	 SVIND. Address of teletype buffer for input information.
 
35. 	 SZTAB. Table containing character heights in DTE units
 
for eight-character sizes.
 
36. 	 T-IINFO. Buffer where BEGIN or END is stored for ID
 
fiche.
 
37. 	 TITINT. Constant-delineating output light intensity
 
for titling.
 
38. 	 XHD. Contains starting X coordinate of DTE vector as
 
accessed from DTE vector word.
 
39. 	 XOFF. Starting X or left-side margin of DTE image
 
in FR80 raster units.
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40. 	 XSIGN. Sign of X vector as defined by 36,-bit DTE
 
vector word.
 
41. 	 XTL. Contains end X coordinate of DTE vector as
 
accessed from DTE vector word.
 
42. 	 YHD. Contains starting Y coordinates of DTE vector
 
word.
 
43. 	 YOFF. Starting Yor top margin of DTE image in FR80
 
raster units.
 
44. 	 YSGN. Sign of Y vector as defined by 36-bit DTE
 
vector word.
 
45. 	 Y-TL,. Contains end Y coordinate of DTE vector as
 
accessed from DTE vector word.
 
B.. 	External
 
1. 	CHDELk. Word location reserved for FR80 character
 
delta.
 
2. 	CHDELY. Word location reserved for FR80 character
 
3. 	CHRSIZ. Word location reserved for FR80 character
 
size.
 
4. 	CURBUF. Cell used for current magnetic tape buffe
 
address (one of two magnetic tape buffers).
 
S. 	 EXPND. Location used to define end of executable
 
code.
 
6. 	FCSUB. One-word cell used to either decrease or ij
 
crease margin between fiche.
 
7. 	FCTTSW. Switch used to control title extraction f:
 
tape or teletype.
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8. 	FICTB. Address of fiche title table, i.e., titling
 
buffer area.
 
9. 	FLSHND. Defines start of form flash executable code.
 
10. 	 FRAMNM. One-word counter containing number of frames
 
filmed.
 
11. 	 MAXTRW. Constant used for multiple fiche title rows
 
(always zero for DTE).
 
12. 	 MTTARE. Contains teletype buffer address.
 
13. 	 NEXBUF. Cell used for next magnetic tape buffet
 
address (one of two magnetic tape buffers).
 
14. 	 PBUFPT. Location used to define start of form flash
 
communication area.
 
.I5. 	 PICNUM. One-word counter containing number of images
 
produced.
 
16. 	 RECPIN. Word location reserved for FR80 light intensity
 
value.
 
17. 	 SCSIZE. Maximum available FRS0 raster units (16384).
 
18. 	 SVROT. One-word save location containing current
 
rotation delineator.
 
19. 	 TITARE. Address of fiche titling buffer.
 
20. 	 TPOINT. Contains address of next available word-in
 
TITARE.
 
21. 	 VHEADX. Word reserved for setting of starting X vector
 
coordinate.
 
22. 	 VHEADY. Word reserved for setting of starting Y vector
 
coordinate.
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23. 	 VTAILX. Word reserved for setting of ending X vector
 
coordinate.
 
24. 	 VTAILY. Word reserved for setting of ending Y vector
 
coordinate.
 
2.5.3.4 Flow Charts. See following pages.
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2.6 COMA PDP 11/45 PRINT PROCESSOR FOR 16 mm FILM (PDP16)
 
2.6.1 Background
 
A. 	Author. V.Pote, Aeronutronic Ford Corp.
 
B. 	 Intent. The requirements for these programs are specified
 
in SISO-generated document SH-25073. PDPl6 is requested
 
when a PDP 11/45 FORTRAN generated print tape has been sub­
mitted for data to be output to 16 mm film.
 
C. 	Program History
 
1. 	Production Tape Date. 17 September 1973
 
2. 	Author. V. Pote
 
3. 	Authorization. EO-16SF
 
4. 	Test Cases. Test tape specification SH-25713
 
5. Revisions. Reference Appendix B, paragraph B-6.
 
2.6-.2 Introduction
 
2.6.2.1 Hardware Requirements
 
* FR80 with 12K memory
 
* 9-track tape unit
 
o 16 mm unsprocketed camera.
 
I 
2.6.2.2 Stftware Requirements. The following files, found ir
 
I.I.I.Is MYM Ditectory, are required:
 
111109 111196 111147 111161 GO
 
111166 111164 111162
 
111185 111163 111161
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2.6.2.3 Assembly Parameters
 
A. 	9TRACK. If 1, indicates data will be coming from a 9-track
 
tape drive.
 
B. 	MUMBLE. If 1, defines system configuration for output to
 
the teletype.
 
C. 	FONT. If 0, defines standard I.I.I. character fontc'III164.
 
D. 	LOCASE. If 1, defines lower case characters in the charac­
ter set.
 
E. 	IIISET. If 1, assembles a dispatch tube for I.I.I. stand­
ard character codes.
 
F. 	TWOBUF. If 1, defines two magnetic tape buffers for higher
 
throughput.
 
G. 	EOFP. If 1, defines end-of-file processing code is to be
 
inserted.
 
H. 	BIGBUF. If 0, defines maximum amount of features with
 
minimum buffer space.
 
I. 	MTSIZE. Magnetic tape buffer size (= 1001).
 
J. 	MTTSIZ. Teletype buffer size (= 210).
 
K. 	FTYPE. Camera indicator (= 16 mm). 
L. 	MANYUP. If 1, defines code for multiple images per frame
 
for 105 mm microfiche.
 
M. 	 CAMNUM. If 2, indicates the 16 mm unsprocketed camera is
 
to be used.
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2.6.2.4 -Operator Commands. The following commands shall be used
 
for the PDPl6 execution.
 
PDPl6$J
 
*MONITOR (Returned by FR80)
 
GO/)_
 
XXXXXXXXX ENTER TAPE NBR
 
(Operator enters tape No. after this MSS
 
END JOB/f (when EOF has been returned)
 
2.6.3 Analysis
 
2.6.3.1 Major Control System
 
A. Description. The mainline code for this processor begins
 
at BEGIN. The program first initializes all storage used
 
by the program in order to make the program reusable. All
 
flags and instruction switches are set to their initial
 
values. Next, a FRSPIC is done to initialize the camera,
 
and CURBUF, NEXBUF and PBUFSZ are initialized to current
 
buffer address, alternate buffer address, and buffer size,
 
respectively. Then control is passed to the III routine
 
MTRINI to initialize the tape handler. Upon return-, con­
trol is passed to the internal subroutine, JSEP, to inter­
pret the tape label and place it on film as the job sepa­
rator. JSEP first utilizes the internal subroutine ZRDS0
 
to convert each of the first three words in the 14-byte
 
header from RADSO format to teletype ASCII, and then goes
 
to an internal subroutine, NXTPC, which effects a NEXPIC
 
and advances the film one frame. The III subroutine DRWCHR
 
is utilized to draw the nine characters. on the film in the
 
case of 16 mm filming.
 
After the job separator has been processed, the main loop
 
of the-program is entered at GETCH. First the end-of­
buffer codes are inserted at the end of the primary and
 
secondary buffers; then the interrupt condition is enabled
 
in VCHTAB to halt on the characters for end-of-buffer or
 
carriage return. An initial dispatch address is cal­
culated and the high-speed character generator is
 
invoked by calling the subroutine QHSGO. Upon return
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from QHSGO, the character code which caused the inter­
rupt together with the next two character codes are
 
extracted from the input tape buffer by calling subroutine
 
EXDSP. If sense switch 12 is up and sense switch 13 has
 
changed from the previous position, the high-speed charac­
ter 	generator is reinvoked to display the current line be­
ing 	generated. Otherwise, processing continues upon the
 
three codes which caused the interrupt.
 
First, the carriage control code (the third character) is
 
checked for validity. If the code is invalid, a search is
 
made for the next carriage return code and thus a new car­
riage control code. A single-space carriage control code
 
causes a carriage return line feed to be executed. A
 
double-space carriage control code causes a double carriage
 
return/line feed to be executed. A page eject carriage con
 
trol code causes a double carriage return/line feed to be
 
executed, and subroutine NXTPC to be called to advance the
 
film by one frame. The X and Y coordinates are then re­
calculated.
 
After the appropriate action has been taken based on the
 
carriage control code, a new dispatch address is calculated
 
and the program returns to GETCH to resume the high-speed
 
character generator.
 
B. 	Input/Output
 
1. 	Input. Data will be input from a 9-track tape drive
 
in variable length lines and physical record size of
 
512 'bytes. The tape will contain a 14-byte header
 
record containing in the first three words the table
 
label in RAD50 format.
 
2. 	Output. Output of data is to 16 mm film. Page size
 
is 64 lines maximum; line length is 132 lines maximum.
 
3. 	Error Message Output. ILLEGAL FORM is output when a
 
form number greater than four has been requested.
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C. 	Linkages
 
1. 	External
 
Routine Program Routine Program
 
MTRINI 111163 GETT 111163
 
NEXPIC 111166 DRWVEC 111162
 
SETPLS 111166 SETXYX 111166
 
KYBLIS 111166 SETHPS 111162
 
FRSPIC 111166 SETTLS 111162
 
DRWCHR 111162 MTBYTE 111163
 
2. 	Internal Routines.
 
FLMOUT JSEP GETC TfLKBW QHSGO JSEP2
 
NXTPC CUTMAK PUTC OUTTY EXDSP PLCE
 
PLSET ZRD50 TELKBR INTTY SETVCH
 
2.6.3.2 Subroutines
 
A. 	FLMOUT. Advances film 10 frames on end-of-file and auto­
matically outputs the job separator information. Calling
 
sequence: JMS FLMOUT (in 111163).
 
B. 	NXTPC. There are no parameters passed to'NXTPC. NXTPC.
 
will advance the film to a new frame and reset the X and
 
Y coordinates for both forms and text to the top of the
 
page. Before the advance, if forms were requested,, NXTPC
 
will call PPAGE to flash the form. Calling sequence:
 
JMS NXTPC.
 
C. 	PLSET. Sets the delta 'X and Y, the intensity and the spot
 
size., and calls SETPLS to initialize the DAC registers.
 
Calling sequence: JMS PLSET.
 
C-
D. 	JSBP. Reads the header label from the tape and decodes it
 
from RAD50 format to ASCII. Using JSEP2, it then advances
 
the film and if 16 mm film is being used, draws the nine
 
ASCII characters on the film in eyeball-sized letters.
 
Calling sequence: JMS JSEP.
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E. 	CUTMAK. Outputs cutmarks. Calling sequence: JMS CUTMAK.
 
F. 	ZRDSO. Converts the contents of the AC from RADS0 to three
 
seven-bit ASCII characters. Calling sequence: JMS ZRDS0.
 
G. 	GETC. Obtains a character from a specified line buffer in
 
a specified position and places the character in the AC.
 
The cell, LI32AD, should be loaded with the address of the'
 
line buffer and CHPOS should be loaded with the character
 
position upon entry. Calling sequence: JMS GETC.
 
H. 	 PUTC. Places the character contained in the AC into a
 
specified line buffer at a specified character position.
 
LI32AD should contain the line buffer address and CHPOS
 
should contain the character position. Calling'sequence:
 
JMS PUTC.
 
I. 	TELKBR. Reads a character from the teletype and places it
 
in the AC. Calling sequence: JMS TELKBR.
 
J. 	TELKBW. Writes the character contained in the AC to the
 
teletype. Calling sequence: JMS TELKBW.
 
K. 	OUTTTY. Outputs a line to the teleprinter.- The line buf­
fer address should be loaded into the AC before entry,-and
 
the line buffer should be formatted in standard 9-track
 
.buffer format. The octal code 3 7 78 denotes the end of the
 
buffer. Calling sequence: JMS QUTTTY.
 
L. 	INTTY. Inputs a line from the teletype. Upon entry, the
 
AC should contain the line buffer address. The line buffer
 
will be formatted in standard 9-track buffer format. A
 
carriage return will terminate the input. Calling sequence:
 
JMS INTTY..,
 
M. 	QHSGO. Invokes high-speed character generator from speci­
fied dispatch address and returns halt interrupt informa­
ti6n; Calling sequence: JMS QHSGO.
 
N. 	EXDSP. Extracts character code from specified buffer posi­
tion. The buffer position is specified in the AC in the
 
form of a dispatch address." Calling sequence.: JMS EXDSP.
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0. SETVCH . Sets high-order bit of the character positions 
indicated in the specified list. Calling sequence:
 
JMS SETVCH.
 
P. 	JSEP2. Advances the film and draws nine ASCII characters
 
on the film in eyeball-sized letters. Calling sequence:
 
JMS JSEP2.
 
Q; 	 PLCE. Places last three digits of the tape number in the 
output. Calling sequence: JMS PLCE. 
2.6.3.3 Constants and Variables
 
A. 	 Internal
 
1. 	ADVI. When set, indicates to subroutine FLMOUT to
 
advance film.
 
2. 	ALPHX. Text of initial X DAC register.
 
3. 	ALPHY. Text of initial Y DAC register.
 
4. 	CHPOS. Contains the character position of the line'
 
buffer.
 
5. 	CHRCNT. Location containing the number of characters
 
that 
are to be used in the index frame.
 
6. CLDELX. Text X delta in scope points.
 
7 CLDELY. Text Y delta in scope points.
 
8. 	CLRSIZ. Text character size.
 
9. 	CURBUF. A word containing the address of the buffer
 
currently being used.
 
10. 	 ERFLAG. A flag that when set to zero indicates that
 
the Error Form Flag is to be checked.
 
11. 	 ERFMFL. Error Form Flag.
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12. 	 FLASSW. A flag used to determine if a form is to be
 
flashed.
 
13. 	 FOLFTX. Location containing the beginning raster point
 
(X coordinate) for a form.
 
14. 	 FOTOPY. Location containing the beginning raster point 
(Y coordinate) for a form. 
15. 	 FRMINP. Contains address of first form.
 
16. 	 FRMPTR. Address of form to be flashed.
 
17. 	 FRMTAB. Six-word table with each word giving the be­
ginning address of a form.
 
18. 	 IFLG. First-time flag for subroutine FLMOUT.
 
19. 	 LEFTXX. Location containing the beginning X coordinate
 
for a line of print.
 
20. 	 LI32AD. Contains the address of the line buffer.
 
21. 	 LINCNT. A word containing the number of lines that
 
have been output.
 
22. 	 LNBUF. Principal line buffer used in formatting text
 
data.
 
23. 	 NEWTOP. Location containing the Y coordinate of the
 
line to be output.
 
24. 	 NEXBUF. Word containing the address of the next buf­
fer to be used.
 
25. 	 REM. Location containing the remainder'which indicates
 
which byte of the word is to be used.
 
26. 	 SAVIRM. Temporary location.
 
27. 	 SPCNUM. Location containing the raster size for the
 
X coordinate.
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28. 	 StOCSW. Flag used to initialize the indexing routine.
 
29. 	 TEMP. Temporary reserved location used as a scxatch
 
work area.
 
30. 	 TOPYY. Location containing the beginning raster point
 
(Y coordinate) for all numbers which have been processed.
 
-31. 
 VCHAR. Location used to store digits temporarily until
 
all numbers have been processed.
 
32. 	 XINDX. Word containing the character number on which
 
the indexing is to start.
 
33. 	 YINDX. Location containing the line number that is to
 
be used in the index frame.
 
B. 	External
 
1. 	CHDELX. Word used to set the delta X.
 
2. 	CHDELY. Word used to set the delta Y.
 
3. 	CHRSiZ. Contains the character size,.
 
4. 	FRMNUM. Word containing the form number currently
 
being used.
 
5. 	IFLASW. Flag used to determine if the index form is
 
to be flashed.
 
6. 	INSXXW. Flag used to determine if indexing has been
 
requested.
 
7., 	 MAXTRW. When zero, indicates the T record has not yet
 
been processed.
 
8. 	MTCNT. Word containing the number of words yet to be
 
processed from one buffer (negative).
 
9. 	MTPTR. Word containing the address of the word in the
 
buffer to-be processed next.
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10. PBUFSZ. Word containing the length of the tape buffers.
 
11. RECPIN. Contains intensity to be used.
 
12. RECSPT. Contains spot size.
 
2.6;.3.4 Flow Charts. See following pages.
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2.7 COMA PDP 11/45 PRINT PROCESSOR FOR 105 mm FICHE (PDP105)
 
2.7.1 Background
 
A. 	Author. V. Pote, Aeronutronic Ford Corp.
 
B. 	 Intent. The requirements for these programs are specified
 
in SISO-generated document SH-25073. PDP15 is requested
 
when a PDP 11/45 FORTRAN generated print tape has been
 
submitted for data to be output to 105 mm fiche.
 
C. 	Program History
 
1. 	Production Tape Date. 17 September 1973
 
2. 	Author. V. Pote
 
3. 	Authorization. EO-165F
 
4. 	Test Cases. Test tape specification SH-25713
 
5. 	Revisions. Reference Appendix B, paragraph B.7.
 
2.7.2 Introduction
 
2.7.2.1 	Hardware Requirements
 
e FR80 with 12K memory
 
a 9-track tape unit
 
* 	105 mm unsprocketed camera.
 
2.7.2.2 SoftwareRequirements. The following files, found in
 
I.I.I.'s SYM Directory, are required:
 
11109 111186 111147 111161 GO
 
111166 111164 111162 111166
 
111185 111163 111161 111187
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2.7.2.3 Assembly Parameters
 
A. 	 9-TRACK. If 1, indicates data will be coming from.a 9-track
 
tape drive.
 
B. 	 MUMBLE. If 1, defines system configuration for output to
 
the teletype.
 
C. 	 FONT. If 0, indicates standard I.I.I. character font-III164.
 
D. 	 LOCASE. If 1, defines lower case characters in the char­
acter set.
 
E. 	 IIISET, If 1, assembles a dispatch tube for I.I.I. stand­
ard character codes.
 
F. 	 TWOBUF. If 1, defines two magnetic tape buffers for higher
 
throughput.
 
G. 	 BIGBUF. If 1, defines minimum amount of-features with maxi
 
mum buffer space.
 
H. 	MTSIZE. Magnetic tape buffer size (= 1001)-.
 
I. 	MTTSIZ. Teletype buffer size (= 210). 
J. 	 FTYPE. Camera indicator (= 105 mm).
 
K. 	MANYUP$ If 1, defines code for multiple images per frame
 
for 105 mm microfiche.
 
L. 	NOPISP. If!l, indicates that monitor is not to be displaye,
 
M. 	 CAMNUM;. If 9, indicates that 105 mm unsprocketed camera
 
is to be used.
 
N. 	 ALLOW. If 600, allows forms flash.
 
0. 	 FINDEX. If 1, allows Fiche indexing.
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2.7.2.4 Operator Commands. The following commands shall be used
 
for the PDP1OS execution.
 
PDPlOS$J
 
*MONITOR (Returned by FR80)
 
-GO/)
 
ENTER TAPE NBR (Operator enters tape No. after this msg.)
 
ENTER COM CONTROL (Operator enters COM CONTROL) If only a)
 
is typed, processing continues)
 
END JOB/) (When EOF has been retvr..A
 
2.7.3 Analysis
 
2.7.3.1 Major Control Section
 
A. 	Description. The mainline code for this processor begins
 
at BEGIN. The program first initializes all storage used
 
by the program in order to make the program reusable. All
 
flags and instruction switches are set to their initial
 
values. Next, FRSPIC is called to initialize the camera,
 
and CURBUF, NEXBUF and PBUFSZ are initialized to current
 
buffer address, alternate buffer address, and buffer size,
 
respectively. The control is passed to the III routine
 
MTRINI to initialize the tape handler. Upon return, con­
trol is passed to the internal subroutine JSEP to interpret
 
the tape- label and place ft on film as the job separator.
 
JSEP first utilizes the internal subroutine ZRDS0 to convert
 
each of the first three words in the 14-byte header from
 
RAD50 format to teletype ASCII. Next, JSEP goes to internal
 
subroutine NXTPC which effects a NEXPIC and advances the
 
film one frame.
 
After the job separator has been processed, the main loop
 
of the program is entered at GETCH to-read one character
 
at a time, using the GETT macro. If the character read is
 
not a-control character, the program stores it in the line
 
buffer which is the buffer used by the high-speed character
 
generator to output a line to film. Control is then re­
turned to GETCH to- read the next character. However, if
 
the character is a control character, actions depend on
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the character. If it is a carriage return character, and
 
if the previous character is a line feed, the internal sub­
routine FLMOUT is called to output the contents of the line
 
buffer to film utilizing the high-speed character generator.
 
If the initial character is a line feed, control is trans­
ferred to GETCH.
 
The first character in each line is interpreted as a
 
FORTRAN carriage control character. If it is a +, control
 
is returned to GETCH, indicating that the current line buf­
fer will be partially overlayed with a new line before plac­
ing film. If it is not a + and the previous character was
 
a line feed, the internal subroutine FLMOUT is called to
 
output the line buffer to film. If the carriage control
 
character is a 1, the indicator ADVl is set to indicate to
 
FLMOUT to advance a frame after output. If the carriage
 
control character-is a 0, then (upon return from FLMOUT)
 
the program will execute a CRT, PSTLL combination to effect
 
double spacing. Control is then returned to GETCH'to read
 
the next character.
 
FLMOUT is the internal subroutine which places the contents
 
of the current line buffer on film. The first time FLMOUT
 
is entered, a NEXPIC is executed to advance the film. The
 
subroutine, ASCIIV, is called which utilizes the machine­
level high-speed character generator to output the line to
 
film. Upon return, a CRT, PSTLL combination is executed
 
*to position to the next line on film. The line count is
 
incremented and if the number of lines exceeds 67, or if the
 
advance indicator ADVI is present, the film is advanced to
 
the next frame and the line counter is reset.
 
Each'time FLMOUT needs to advance to the next frame, the
 
internal subroutine NXTPC is called. In addition to ad­
vancing the film, this subroutine ensures that the required
 
form is flashed if it was requested. The DAC register co­
ordinates are also set by this subroutine after the advance
 
for both the forms coordinates and the text coordinates.
 
RflRODUOJBILIY OF THE
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B. 	Input/Output
 
1. 	Input.. Data shall be input from a 9-track tape drive
 
in variable length lines with a physical record size
 
of 512 bytes. The tape will contain a 14-byte header
 
record containing in the first three words the table
 
label in RADSO format.
 
2. 	Output. Output of data is to 105 mm film. Page size
 
is 64 lines maximum; line length is 132 lines maximum.
 
3. 	Error Message Output. ILLEGAL FORM is output when a
 
form number greater than four has been requested.
 
C. 	Linkages
 
1. 	External
 
Routine Program Routine Progra
 
MTRIWI 111163 DRWVEC 111162
 
NEXPIC 111166 SETXYS 111166
 
SETPLS 111166 SETHPS 111162
 
KYBLIS 111166 SETTLS 111162
 
FRSP-IC 111166, MTBYTE 111163
 
DRWCHR 111162 MCRLF 111166
 
GETT 111163 MMFSSG III166
 
2. 	Internal Routines
 
ELMOUT JSEP GETC TELKVW QHSGO JSEP2
 
NXTPC CUTMAK PUTC OUTTY EXDSP PLCE
 
PLSET ZRD50 TELKBR INTTY SETUCH
 
2.7.3.2 Subrbutines
 
A. 	FLMOUT. Outputs the contents of.the line buffer onto a
 
line of microfilm using the high-speed character generator.
 
REPRODUCIBILITY OF THE
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When FLMOUT is called, LNBUF should contain up to 132 char­
acters of data and CHRFCT should contain the number of char­
acters to output. If IFLG is zero, initialization is assumec
 
and a frame advance will be done.
 
B. 	NXTPC. There are no parameters passed to NXTPC. NXTPC will
 
advance the film to a new frame and reset the X and Y co­
ordinates for both forms and text to the top of the page.
 
Before the advance if forms were- requested, NXTPC -will call
 
PPAGE to flash the form.
 
C. 	PLSET. Sets the delta X and Y, the intensity, and the spot
 
size, and calls SBTPLS to initialize the DAC registers.'
 
D. 	ASCIIV. Using the high-speed character generator, the
 
character count is loaded with the complement of the AC,,
 
the Character Table address is loaded with VCHTAB reflect­
ing the desired film font, and the initial byte address is
 
loaded with the address of the line buffer. Then a HSGO
 
command is given to autput the line to film.
 
E. 	JSEP. Reads the header label from the tape, decodes it
 
from RADSO format to ASCII, advances the film, and if 16
 
mm film is being used, draws the nine ASCII characters on
 
the film in eyeball-sized letters.
 
F. 	CUTMAK. Outputs cut marks.
 
G. 	ZRD50. Converts the contents of the AC from RADSO to three
 
seven-bit ASCII characters.
 
H. 	GETC. Obtains a character from a specified line buffer in
 
a specified position and places the character in the AC.
 
The -cell L132AD should be loaded with the address of the
 
line buffer and CHPOS should be loaded with the character
 
position.upon entry.
 
I..-	 PUTC. Places the character contained in the AC into a
 
specified line buffer at a specified character position.
 
Ll32AD should contain the line buffer address and CHPOS
 
should contain the character position.
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J. 	TELKBR. Reads a character from the teletype and places it
 
in the AC.
 
K. 	TELKBW. Writes the character contained in the AC to the
 
teletype.
 
L. 	OUTTTY. Outputs a line to the teleprinter. The line buf­
fer address should be loaded into the AC before entry, and
 
the line buffer should be formatted in standard 9-track
 
buffer format. The octal code 3778 denotes the end of the
 
buffer.
 
M. 	 INTTY. Inputs a line from the teletype. Upon entry, the
 
AC should contain the line buffer address. The line buffer
 
will be formatted in standard 9-track buffer format. A
 
carriage return will terminate the input.
 
R. 	TTYCRC. Reads COM control information from teletype.
 
0. 	FRMREC. Initializes forms parameters (YINDX, XINDk, and
 
CHRNS).
 
2.7.3.3 Constants and Variables
 
A. 	 Internal
 
1. 	ADVI. When set, instructs subroutine FLMOUT to advance
 
film.
 
2. 	ALPHX. Initial X DAC register text.
 
3. 	ALPHY.. Initial Y DAC register text.
 
4. 	CHPOS. Contains the character position of the line
 
buffer.
 
5; 	 CHRCNT. Location containing the number of characters
 
that are to be used in the index frame.
 
6. 	CLDELX' Text of delta X in scope points.
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7. 	CLDELY. Text of delta Y in scope points.
 
8. 	 CLRSIZ. Text of character size.­
9. 	 CURBUF. Word containing the address of the-buffer
 
currently being used.
 
10. 	 ERFLAG. A flag that, when set to zero, indicates that
 
the Error Form Flag is to be checked.
 
11. 	 ERFMFL. Error Form Flag.
 
12. 	 FLASSW. A flag in the program used to determine if a
 
form is to be flashed.
 
13. 	 FOLFTX. A location containing the beginning raster
 
point (X coordinate) for a form.
 
14. 	 FOTOPY. A location containing the beginning raster
 
point (Y coordinate) for a form.
 
15. 	 FRMINP. Contains address of first form.
 
16. 	 FRMPTR. Address of form to be flashed.
 
17. 	 FRMTAB. Six-word table with each word giving the be­
ginning address of a form.
 
18. 	 IFLG. First-time flag for subroutine FLMOUT.
 
19. 	 LEFTXX. Location containing the beginning X coordi­
nate for a line of print.
 
20. 	 Ll32AD. Contains the address of the line buffer.
 
21. 	 LINCNT. Word containing the number of lines that have
 
been output.
 
2.2. 	 LNBUF. Principal line buffer used in formatting text
 
data.
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23. 	 NEWTOP. Location containing the Y coordinate of the
 
line to be output.
 
24. 	 NEXBUF. Word containing the address of the next buffet
 
to be used.
 
25. 	 REM. Location containing the remainder which indicates
 
which byte of the word is to be used.
 
26. 	 SAVIRM. Temporary locations.
 
27. 	 SPCNUM. Location containing the raster size for the X
 
coordinate.
 
28. 	 STOCSW. Flag used to initialize the indexing routine.
 
29. 	 TEMP. Temporary reserved location used as a scratch
 
work area.
 
30. 	 TOPYY. Location containing the beginning raster point
 
(Y coordinate) for all.
 
31. 	 VCHAR. Location used to store digits temporarily until
 
all numbers have been processed.
 
32. 	 XINDX. Word containing the character number on which
 
the indexing is to start.
 
33. 	 YINDX. Location containing the line number that is
 
to be used in the index frame.
 
B. External
 
1. CHDBLX" Word used to set the delta X.
 
2. CHDELY. Word used to set the delta Y.
 
3. CHRNS. Number of characters in the index.
 
4. CHRSIZ. Contains the character size.
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5. 	FRMNUM. Word containing the form number currently
 
being used.
 
6. 	IFLASW. Flag used to determine if the index form is­
to be flashed.
 
7. 	INXSSW. Flag used to determine if indexing has been
 
requested.
 
8. 	MAXTRW. When zero, indicates the T record has not yet
 
been processed.
 
9." 	MTCNT. Word containing the number of words yet to be
 
processed from one buffer (negative).
 
10. 	 MTPTR. Word containing the address of the word in
 
the buffer to be processed next.
 
11. 	 PBUFSZ. Word containing the length of the tape buffers.
 
12. 	 RECPIN. Contains the intensity to be used.
 
13. 	 RECSPT. Contains the spot size.
 
14. 	 XINDX. X index value for indexing.
 
15. 	 YINDX. Y index value for indexing.
 
2.7.3.4 Flow Charts. See following pages.
 
2-445
 
SISO-TR531
 
Vol. II
 
7PDP 
Zero o, CU4fc,

Lrflcr- ACYX-rna
 
./ fuRF so 
Do $c7c4.fl,r5spZC 
iwd.A 'n c-,Irs 
7t'XSSw #c P4olo 
r ]&REPRODUC]BIMT OP THE 
/r..~,. ,.- \OIIGINAL PAGE IS POOR 
2-446
 
SISO-TR531
 
Vol. II
 
I
 
Io,,
-,-do,
 
Gvt 
\.1 . 
jieS .C of 
c.4./ fn-.l 
4-r
 
2-447
 
SISO-TR531
 
Vol. II
 
AL rfo-u r 
Ouob.A.4
 
REPRODUCIBILITy OF TfEORIGINAL PAGE IS POOR 
2-448
 
SISO-TR531
 
Vol. II
 
P1 o.7"
 
5e6 A VVY \ 
o.,.", /,e/
 
2-449
 
7-0 
SISO-TR531
 
Vol. II
 
2-450
 
SISO-TR531
 
Vol. II
 
ly
 
P-v4C. 
2-451
 
2-451­
SISO-TR531
 
Vol. II
 
AX r PC. 
A dva4 ce 
Sc/ RRODUCIB ry Op THORIGIAL PAGE 2S PO0 
2-452
 
SISO-TR531
 
Vol. II
 
NC.
 
4­
2-453
 
SISO-TRS31
 
Vol. II
 
k. h 
REPRODUCBILITY Op jiSORIGINAL PAGE Ig POOR 
2-454
 
SISO-TR531
 
Vol. II
 
T2-5
 
2-455
 
7 
SISO-TR531
 
Vol. II
 
.svh4.c/, ICt 
Set n-y_ 
7r 
2,456
 
SISO-TR531
 
Vol. II
 
.111
 
t~../ A..A, 
2-457
 
SISO-TR531
 
Vol. II
 
2-458
 
SISO-TR531 
Vol. II 
Dyo 
*REEQGDUCnxjq oup THE 
ORIGINAL PAGE IS POoR, 
2-459
 
SISO-TR531
 
Vol. II
 
2-460
 
SISO-TR531
 
Vol. II
 
OLITTTY 
6ET1:> 
Get a- ckhctr 
Line hnCe 
2-464
 
2-461
 
SISO-TR531 
Vol. II 
!­\ 

2-462
 
SISO-TR531
 
Vol. II
 
7erc
 
ChAt Ar 
2-463
 
SISO-TR531
 
Vol. II
 
T 
"oaJ ac....a',/, 
I­
~REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 
2-4 64
 
SISO-TR531
 
Vol. II
 
T 
Pa 9M'QisA-er 
citV r'esu-t 
2-465
 
SISO-TR531
 
Vol. II
 
TC 
Jv. , 
t ,2 4 .
 c . 
2-466
 
SISO-TRS31
 
Vol. II
 
-..,J .. ,/.467 
. .-. Ah 
2-467
 
SISO-TRS31
 
Vol. II
 
AdTE bI U(1 za- eOLoc 
2-468
 
SISO-TR531
 
Vol. II 
Tte. km lik/ 
r-4. 
2-469
 
SISO-TRS31
 
Vol. II
 
2-470
 
SISO-TR531
 
Vol. II
 
REPRODUOIBILiTY OF THIh 
ORIGINAL PAGE Is POOR 
2-47 1
 
-SISO-TRS31
 
tVol. II
 
2-472
 
SISO-TR531
 
Vol. II
 
T 
m.r
 
TTV r~scter 
OF THEREPRODUCIBILITY 

ORIGINAL PAGE IS POOR 
2-473 
SISO-TR531
 
Vol. II
 
TE-L K¢bR/
 
usy
 
-I
Wjrqtt-c cxr
 
+0 mTr 
IEx 
2-474
 
SISO-TR531
 
Vol. II
 
2.8 	 COMA HARVARD COLLEGE OBSERVATORY SOLAR EXPERIMENT S055 GRAY-

LEVEL 9-TRACK PROCESSOR (S055)
 
2.8.1 Background
 
A. 	Author. F. C. Ashton, Aeronutronic Ford Corp.
 
B. 	Intent. S055 is requested when a Harvard College Observa­
tory Solar Experiment SOSS gray-level 9-track has been sub­
mitted for data to be output to 105 mm fiche.
 
C. 	Program History
 
1-. Production Tape Date.- 28 November 1973
 
2. 	Author. F. C. Ashton
 
3. 	Authorization.. FR80 microfilm system task A13
 
4. 	Test Case. Test tape requirement, specification
 
SH-25723.
 
5. 	Revisions. Reference Appendix B, paragraph B.8.
 
2.8.2 Ihtroduction
 
2.8.2.1' 	Hardware Requirements
 
*' FR80 with 12K memory
 
* 	9-track tape unit
 
* 	105 mm fiche camera.
 
2.8.2.2 Software Requirements. Inc Iut±uw±Ig £h±., -UIUf III 
I.I.I.'s SYM Directory, are required. 
111109 111163 111162 111161 GO
 
111166 111185 111161 III186
 
111164 111147 111188
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2.8.2.3. Assembly Parameters. The assembly parameters in 111109
 
should be set for the proper machine configuration. Assembly
 
parameters specific to S055 program are as follows.
 
A. 	FONT. If 0, indicates standard I.I.I. character font.
 
B. 	TAPELB. If i, indicates standard IBM tape labels.
 
C. 	NASA. 'If 1, defines special characters used at JSC.
 
D. EBCDIC. If 1, indicates standard IBM EBCDFC character set.
 
B.. LOCASE. If 1, indicates lower case character set.
 
F. 	BIGBUF. If I, allows maximum amount of features with
 
minimum buffer space.
 
G. 	MTSIZE. Defines length of system tape buffers (513 words).
 
H. 	MTTSIZE. Defines length of teletype buffer (192 words).
 
I. 	MANYUP. Indicates that page count is printed with frame
 
count when the accounting informatio4 is output to the
 
teletype.
 
J. 	FTYPE. Ind-icates the'f-che camera.'
 
K. 	DSKMON. Indicates that disk monitor routine to be assembled
 
L. 	NEXPAG. Equivalent to- NEXPIC routine.
 
M. 	NODISP. Allows assembly without-monitor display.
 
N. 	TITLE. Allows assembly with fiche title.
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2.8.2.4 Operator Commands
 
*TIME=44.0"
 
*FRAME=O
 
*GO
 
*CONTINUE
 
*TITLE
 
*END JOB
 
*CLEAR
 
*REWIND
 
*SKIP
 
*TRY AGAIN
 
*STANDARD LABELS
 
*UNLABELLED
 
*PITCH/MARGIN
 
*SIZE OF TITLE=14500,10500
 
*IMAGES/FICHE
 
*FOCUS
 
*LOAD=MONITO
 
- ROTATED
 
- UPRIGHT
 
*DEBUG
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2.8.3 Analysis
 
2.8.3.1 Major Control Section
 
A. Description. Control is given to the S055 Program at the
 
location BEGIN. The tape handler is initialized by calling
 
MTRINI, with MTAREA being set to the tape buffer address
 
of EXPND and PBUFSZ set to 700 words. TPOINT, the pointer
 
for fiche titles, is set to begin at the title table,
 
FICTBS.
 
The program makes a call to the TREC Subroutine to process
 
the title record. A call to the HDREC Subroutine processes
 
three header lines per page of gray data. The starting X
 
and Y coordinates for gray-level data are set by calling
 
the SETXYS Subroutine. The number of records per gray­
.level page, LNCNT, is set to 60.
 
At the tag REPLN, the parameter for the Read Subroutine;
 
RDWD, and the Get Subroutine, GTIN, are initialized. The
 
address for the line identification is saved off by a call
 
to SETAD. The subroutine PESET sets spacing for gray-level
 
pixel.
 
At the tag RSMLN, the number of input pixels, PEXCT, is
 
set to 120 and the subroutine GTIN is called to output a
 
pixel line to film. The switch GTSW is set to NOP to pick­
up pixel data from TABBUF Table. The same line of data is
 
repeated nine times. The eight characters of line ID are
 
output by calling the ECBCD Subroutine. Then a line of
 
gray pixel is output again. The last four characters of
 
the 	record are output.
 
The program returns to tag REPLN until 60 lines of pixel
 
data havre been processed. Then the fiche is advanced one
 
frame. The program continues this loop starting at the
 
tag HEADER until the end-of-file is reached.
 
B. 	 Input/Outputs
 
1. 	Input. Data shall be input from a 9-track drive. The
 
tape can be standard IBM label, nonstandard label or
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unlabeled. The data shall be in a fixed length record
 
format (blocked) with 1320 eight-bit bytes per block.
 
Each logical record shall be 132 bytes in length. A
 
logical record contains a title record or gray-level
 
record. A title record has HEX D9 in the first byte
 
of record. Byte 2 contains an EBCDIC T, followed by
 
130 bytes of title information. A gray-level record
 
has eight bytes of EBCDIC characters, followed by 120
 
bytes of pixels and the four bytes of EBCDIC characters.
 
2. 	Output. Output of data is on 105 mm fiche (six rows
 
by six columns). The first row is reserved for title
 
information.
 
3. 	Message Output. CONTROL ERROR is output to the tele­
type when the first logical record on the file is not
 
a title record. TITLE ERROR is output to the teletype
 
when the title record is in error.
 
C. 	Linkages
 
1. 	External
 
,Routine 	 Program
 
FCFIN 111166 ADVAN
 
FC7CLR 111166 ADVAN
 
FICTAP 111188
 
FRSPIC 111166 ADVAN
 
GETANM 111161
 
GETT 111163
 
KYBLIS TIT166
 
MONOUX 111166
 
MONOUT 111166 INVAR
 
MTLAC 
 111166
 
MTRINI 111163
 
NEXPIC 111160 ADVAN
 
MNBRIT 111166
 
PSTLL 111166
 
SETPLS 111166
 
SETXYS 111166
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2. Internal Routines
 
BUM GTIN PLSET SETAD
 
DUMRD MVCOM RDWD TREC
 
ECBCD PESET RSRT
 
2.8.3.2 Subroutines
 
A.' BUM. Subtracts 1 from read pointer address, MTPTR, and
 
read word count, MTCNT. -Calling sequence: JMS BUM.
 
B. DUMRD. Sets the read pointer to logical records and calls
 
MTLAC when a new physical block of data is requried. Call­
ing sequence: JMS DUMRD.
 
C. ECBCD. Outputs a line of EBCDIC characters to film. Call­
ing sequence where the first LAC is the address of the
 
buffer and the second is the negative number of character:
 
LAC
 
DAC ADDSV
 
LAC
 
JMS ECBCD
 
D.. GTIN. Gets a pixel value and outputs the pixel five times
 
to 'film. When the GTSW switch is set to a SKIP, the pixel
 
value is picked up from the tape buffer, complemented and
 
stored in the table TABBUF. When the GTSW switch is set
 
to NOP,.the pixel is picked up from TABBUF. Calling
 
sequence
 
LAC (SKP OR NOP)
 
DAC GTSW
 
JMS GTIN
 
E. HDREC. Calls to check for console intervention-, SETXYS to
 
set the starling X and Y coordinate, and PLSET to set the
 
spacing for ALPHA MODE. The subroutine outputs three lines
 
of header information. Calling sequence: JMS HDREC.
 
2-480
 
SISO-TR531
 
Vol. II
 
F. 	MVCOM. Moves the title record from the tape buffer to the
 
title buffer. Calling sequence: JMS MVCOM.
 
G. 	PESET. Sets the spacing and spot size for gray-level out­
put. CHDELX, the X delta spacing, is set to 10 and CHDELY,
 
the Y delta spacing, is set to 10. The spot size is set
 
to 5. Calling sequence: JMS PESET.
 
H. 	PLSET. Sets the spacing and spot size for alphanumeric
 
data. CHDELX, the X delta spacing, is set to 65 and
 
CHDELY, the Y delta spacing, is set to 50. The character
 
size is set to 6 and intensity to 48. Calling sequence:
 
JMS PLSET.
 
I. 	RDRT. Saves the parameters for the tape handler. MTCNT
 
is the word count; MTPTR is address of current line within
 
the buffer. MTBYTW contains next half-word of line. MTBYTC
 
is number of bits in last word. Calling sequence: JMS RDP1
 
J. 	RDWD. Saves the first eight characters of the line in
 
temporary buffer and stores intensity in INT. When the
 
routine is initialing call for line, RDSW1 is set to skip
 
and first eight characters saved. Then RDSWI is set to
 
NOP for access of the gray-level intensity. Calling se­
quence, where DAC RDSW1 initially calls for line data:
 
LAC (SKP) 
DAC RDSWI 
JMS RDWD 
K. 	RSRT. Restores parameter for tape handler. Calling
 
sequence: JMS RSRT.
 
L. 	SETAD. Loads address of character buffer into APDSV.
 
Calling sequence: JMS SETAD.
 
M. 	TREC. Checks first logical record for title control
 
record. If record is not title record, the program
 
prints out CONTROL ERROR and returns to MONITOR. If
 
record is title record, the subroutine processes the
 
title. Calling sequence: JMS TREC.
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2.8.3.3 Constants and Variables
 
A. 	External
 
1. 	CHDELX. Variable that contains X spacing.
 
2. 	CHDELY. Variable that contains Y spacing.
 
3. 	CHRSIZ. Variable that contains character size.
 
4. 	FCXCNT. Constant that contains row count of 6.
 
5. 	FCYCNT. Constant that contains column count of 7.
 
6. 	FICMAR. Constant -100 fiche margin.
 
7. 	 FICFRM. Constant -64 fiche pitch.
 
8. 	FICTB. Buffer where title information is stored.
 
9. 	MAXTRW. Variable used by 111185 title routine. The
 
program initializes MAXTRW to zero.
 
10. 	 MTAREA. Constant which has the address of tape buffe
 
11. 	 MTBYTC. Variable used to count number of bits used
 
in 111163.
 
12. 	 MTCNT. Variable containing number of words remaining
 
in tape buffer.
 
13. 	 MTPTR. Variable which is pointer into tape buffer.
 
14. 	 MTTARE. Constant which has the address of title
 
buffer.
 
n 
15. 	 RECPIN. Variable to hold the intensity..
 
16. 	 RECSPT. Variable to hold spot size.
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17. 	 XTITS. Constant starting X coordinate of title'
 
(= 14500).
 
18. 	 YTITS. Constant starting Y coordinate of title
 
(= 10500>. 
B. 	Internal
 
1. 	ADDSV. Variable containing address of character buffer
 
CHRBUF.
 
2. 	ALPHX. Constant of 5042; starting X coordinate of
 
alphanumeric characters.
 
3. 	ALPHY. Constant of 10047; starting Y coordinate of
 
alphanumeric characters.
 
4. 	CHDELX. Constant of 65; X spacing for alphanumeric
 
characters.
 
5. 	CHDELY. Constant of 50; Y spacing for alphanumeric
 
characters.
 
6. 	CTLMES. Message CONTROL ERROR output to TTY when
 
first record on tape is not a COM control record.
 
7. 	INT. Variable; temporary hold for intensity.
 
8. 	INTHD. Variable; transposed'intensity.
 
'
 
.9. 	INTOUT. Constant of 3; title intensj ­
10. 	 LNCNT. Variable;, line count per fran
 
1l.- <PEDELX. Constant of 10; X spacing for gray-level
 
pixel.
 
12. 	 PEDELY. Constant of 10; Y spacing for gray-level
 
pixel.
 
13. 	 PEXX. Constant of 5446; starting X coordinate for first
 
gray-level pixel of image.
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14. 	 PEXY. Constant of 10097; the starting Y pordinatp
 
for-first gray-level pixel of image.
 
15. 	 PEXCT. Variable used to hold pixels per line.
 
16. 	 PNTCT.. Variable used to hold number of pixel repeats
 
17. 	 RRLN. Variable to hold the repeat line cpnt.
 
18. 	 SPSIZ. Constant of 5; character size of EBCDIC char­
acter.
 
19. 	 TABBUF. Variable buffer of 120 words wherp the trans
 
posed intensities are-stored.
 
20. 	 TABINT. Constant table of 64 words used tq transpqse
 
intensity.
 
21. 	 TMPCT. Variable temporary storeap nnd rmnint 
2.8.3.4 Flow Charts. See following pages.
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2.9 COMA IBMWSYSOUT PRINT PROCESSOR (105PR, 16PRNT)
 
2.9.1 Background
 
A. 	Author. Information International Inc., 12435 West Olympic
 
Boulevard, Los Angeles, California, 90064.
 
Intent. The IBM Sysout Print Processor processes magnetic
 
tapes from the IBM 360/75'-s. 105PR is requested when 105
 
mm 	fiche is desired, and 16PRNT is requested when 16 mm
 
film is desired.
 
Progiam History
 
1. 	Production Tape Date. 14 January 1975.
 
2. 	Author. 1.I.I.
 
3. 	Authorization. EO-00SF
 
4. 	Test Cases. AT procedures SB-09613A.
 
S. 	Revisions. Reference Appendix B, paragraph B.9.
 
2.9.2 Introduction. This paragraph describes the usage and design
 
of the Informational International.IBM Sysout Print Processor Pro­
gram. MONITOR and associated I/O driver routines are described
 
in TR531, Vol. I.
 
2.9.2.1 	 Hardware Requirement!
 
" FR80 with 12K memory
 
* 	9-track tape unit
 
* 	16 mi or 105 mm camera.
 
2.9.2.2 Software Requirements
 
111109 1111.66 ADVAN 111164­
111166 111166 TABLE 111164 FILM
 
111166 INVAR 111161 111186
 
111161 GO 111185 111187
 
111147 111162 MACRO PRINTF COM
 
111162 111163 FLOAD
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2.9.2.3 Assembly Parameters. The insert file 111109 contains the
 
standard assembly parameters for machine and camera configuration.
 
Specific assembly parameters for the IBM Sysout Print Processor
 
areas follows.
 
A. 	EBCDIC. Defines the EBCDIC character set.
 
B. 	LOCASE. Includes the lower case characters in the charac­
ter set.
 
C. 	TAPELB. Defines code to provide automatic processing of
 
standard labeled tapes.
 
D. 	ALLOW. Defines code to allow form loading and flashing.
 
2.9.2.4 Operator Commands. The following commands are available
 
for operator use.
 
*TIME
 
*FRAME=0
 
*GO
 
*CONTINUE
 
*END JOB
 
*MAKE FILM=L
 
*CLEAR
 
*ADVANCE
 
*REWIND
 
*SKIP
 
*TRY AGAIN
 
*STANDARD LABELS
 
,-UNLABELLED
 
*FORM
 
*INDEX FORM
 
*ERROR FORM
 
*ROTATION=0
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2.9'3 Analysis
 
2.9.3.1 Major Control Section
 
A. 	Description. From location BEGIN, PINIT is called to ini­
tialize the PLS and to set character size, rotation, and
 
deltas. If the tape is labeled, LBDATA~is called to pros
 
cess the tape label. MTINIT is then called to initialize
 
the magnetic tape routines, allocate the buffer areas, and
 
read the first two records on the tape. Various program
 
parameters are initialized (housekeeping) and NEXPAG is
 
called to force a page eject. Control then goes to GETLNI,
 
where magnetic tape records are checked to assure that they
 
are larger than two bytes. Smaller records are ignored.
 
If the record size is longer than two bytes, the line
 
length is calculated from the data, and PRSETX is called
 
to set the X DAC. If there are no carriage controls, the
 
piogram jumps to GETLN4, which sets up for the print loop.
 
Otherwise, the carriage controls are interpreted by GETHCD
 
and GETLN5. SKTOCH is called to process the carriage con­
trol or page eject and control goes to GETLN4 to set up for
 
the print loop. The print loop has three entrances, and th(
 
one used is determined by the byte position of the first
 
character to be printed. If there are any characters to
 
be printed, control then goes to the print loop; if not,
 
the next line is processed. The print loop prints the
 
entire line with the high-speed character generator, -unless
 
it has to check for a logical record mark, in which case it
 
must print a character at a time. The print loop exits
 
when the character count is exhausted or a record.mark is
 
encountered. Control then goes to GETLIN. Time is given
 
here to read from magnetic tape, and any fiche control
 
records or indexing records are processed. PKYBLS is
 
called to check for an operator interrupt, and control
 
goes to GETLNI.. The program continues processing, one
 
line at a time4 until an end-of-file mark is encountered.
 
-At this point processing is terminated and control is re­
turned to the teletype monitor.
 
B. 	Input/Output. Operator input and output is through the 
teletype. Data input is via 9-track magnetic tape, and 
output. is on 16 mm or 105 mm film. 
JUCmILr OF THE. 
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C. Linkages 
External 
Routine Program Calling Sequence 
PINIT 
MDOUT 
MONANT 
ACCTG 
ADVANN 
MTTOUT 
MCRLF 
NEXPIC 
KYBLIS 
FICTAP 
MOOVT 
MMASSG 
.DRWVEC 
SETXYS 
SETTLS 
MVDATA 
MNLSIZ 
FRSPIC 
FLASH 
MONAUT 
HDRTRL 
FCFIN 
FC7CLR 
111166 
111166 
111166 
111166 
111166 ADVAN 
111166 
111166 
111166 ADVAN 
'11166 
111166 
111166 
111166 
111162 
111166 
111162 
111166 
111166 
111166 ADVAN 
III87 
1111.66 
111166 
111166 ADVAN 
111166 ADVAN 
JMS PINIT 
JMS MDOUT 
JMS MONANT 
JMS ACCTG 
ADVANN 
JMS MTTOUT 
JMS MCRLF 
NEXPIC 
JMS KYBLIS 
JMS FICTAP 
JMS MOOVT 
JMS MMASSG 
JMS DRWVEC 
JMS SBTXYS 
JMS SETTLS. 
JMS MV-DATA 
MNLSIZ 
FRSPIC 
FLASH 
JMP MONAUT 
JMS HDRTRL 
FCFIN 
-FC7CLR 
2. Internal 
Routine Calling Sequence 
LBDATA 
FINDCH 
SKTOCH 
TYPLIN 
PRLNFD 
JMS LBDATA 
JMS FINDCH 
JMS SKTOCH 
JMS TYPLIN 
JMS PRLNFD 
PRSETX 
PRLNFS 
NEXPOK 
NEXPAG 
TOPPAG 
JMS PRSETX 
JMS PRLNFS 
NEXPOK 
NEXPAG 
TOPPAG 
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Routine 	 Calling Sequenc
 
SETCHG 	 JMS SETCHG
 
PPAGE PPAGE
 
PFLASH PFLASH
 
PKYBLS JMS PKYBLS
 
FCPROC JMS FCPROC
 
FCAAAF JMS FCAAAF
 
INXSET JMS INXSET
 
MTINIT 	 JMS MTINIT
 
GETREC 	 JMS GETREC
 
GETEND 	 JMS GETEND
 
POKEMT 	 JMS POKEMT
 
POKAGN 	 JMS POKAGN
 
POKEMS JMS POKEMS
 
CUTMAK JMS CUTMAK
 
2.9.3.2 Subroutines
 
A. LBDATA. Processes tape labels. If the tape is labeled,
 
the logical record size, carriage controls, blocking factor,
 
and blocking type will be set.
 
B. 	SKTOCH. Does the hardware carriage control processing;
 
either skips to the appropriate line number or ejects the
 
appropriate number of linefeeds. Only skips to channel 1
 
are processed as page ejects; all others are linefeeds.
 
If CHANUM is negative, SKTOCH ejects the l's compliment of
 
linefeeds. If CHANUM is positive, the channel skip takes
 
place.
 
C. 	TYPLIN. Types characters to the teletype.
 
D. 	PRLNFD. Does one, two, or three linefeeds, according to
 
the value of NUMSPC. NUMSPC can specify single, double,
 
or trjiple linefeed; PRNLFD calls PRLNFS.
 
B..* 	PRLNFS. Does one linefeed and a page eject if at a page

'boundry. 
F. 	PRSETX. Sets the X DAC (X position) to the left margin on
 
the screen.
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G. 	FINDCH. Updates the pointers to the next magnetic tape­
buffer. At exit, LWDTMP points to the current word,, and
 
LCHTMP points to the current byte position in the word.
 
i-. 	NEXPOK. Calls NEXPAG to advance the camera and flash the
 
forms, if any.
 
I. 	NEXPAG. Calls PPAGE to flash any requested forms, calls
 
NEXPIC to advance the camera, and calls TOPPAG to reset
 
the DAC's (beam position) to the top of page.
 
J. 	TOPPAG. Flashes cutmark if 16 mm" resets print line number,
 
restores the page line count, and sets the DAC's to top df
 
page.
 
K. 	SETCHG. Prints characters found in the AC and loads the
 
base address for the high-speed chatacter generator.
 
L. 	PPAGE. Calls PFLASH to flash the null and any requested
 
forms if the current page is not blank.
 
M. 	PFLASH. Calls FLASH to flash forms; if form is not loaded,
 
outputs error message.
 
N. 	PKYBLS. Calls KYBLIS to check for input from operator.
 
0. 	FCPROC. Is called if title record is found. FCPROC stores
 
the fiche control line in the teletype buffer and calls
 
NEXPAG before printing the next line.
 
P. 	FCAAAF. For 105 mm only, prints the index line and stores
 
the data for the index frame.
 
Q. 	 INXSET.- For 105 mm only, sets up for the index data to
 
be fetchied and stored at the end of the current line.
 
R. 	CUTMAK. For 16 mm only, puts the cutmark on 16 mm film.
 
S. 	MTIN-IT. Initializes the magnetic tape buffers, reads the
 
first record off of tape and sets data ready, and starts
 
a read of the second record before exit.
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T. 	GETREC. Updates the buffer pointers and calls POKEMT to
 
-read another record.
 
U. 	GETEND. Finds the last word in the most recent record
 
read from tape.
 
V. 	POKEMT. Calls POKEMS to read a record off of tape if theri
 
is an empty buffer and checks for an end-of-file. If in
 
error has occurred, the record is reread.
 
W. 	POKAGN. Backspaces the tape one record for a retry if an
 
error occurred on read.
 
X. 	POKEMS. Reads'one record'off tape. POKEMS is called by
 
POKEMT.
 
2.9.3.3 Constants and Variables
 
A. 	AUXCNT. Auxiliary control table. Any control that is un­
known to the program -is stored here.
 
B. 	CHANUM. Contains the space count if negative. If positivc
 
contains the channel number or form number.
 
C. 	CHARCT. Contains the negative character per line count
 
used in the print loop.
 
D. 	HSLBPW. Contains starting address of the Character.Dispatch

-Table. 	Used as a base address for the high-speed character
 
generator.
 
E. 	LCHPTR. Points to the current byte in the magnetic tape
 
buffer. Initialized to zero after each read.
 
F. 	LWDPTR. Points to first word of magnetic tape data.
 
G. 	LWDTMP. Points to current word in tape buffer
 
H. 	NFRMNM. Contains current form number.
 
I. 	NUMSPC. Specifies single, double or triple linefeed mode.
 
UEPRODUOMhILIY OF THE 
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J. PAGCNT. Contains the current page count. 
K. PLINUM. Contains the current print line number 
L; VBSIZ. Contains the magnetic tape record size in words. 
.923.4 Flow Charts. See- following pages.
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2.10 	 COMA HARVARD COLLEGE OBSERVATORY SOLAR EXPERIMENT SOBS GRAY-

LEVEL 7-TRACK OR 9-TRACK PROCESSOR (HCO)
 
2.10.1 Background
 
A. 	Author. F. C. Ashton, Aeronutronic Ford Corp.
 
B. 	Intent. HCO is requested when a Harvard College Observatory
 
Experiment S055 gray-level 7-track or 9-track has been sub­
mitted for data to be output to 105 mm fiche.
 
C. 	Program History
 
1. 	Production Tape Date. 28 November 1973
 
2. 	Author. F. C. Ashton
 
3. 	Authorization. FR80 microfilm system task A13
 
4. 	Test Case. Test tape requirement, specification
 
SH-25723
 
5. 	Revisions. Reference Appendix B, paragraph B.10
 
2.10.2 Introduction
 
2.10.2.1 Hardware Requirements
 
o FR80 with 12K memory
 
a 9-track or 7-track tape unit
 
a 10S mm fiche camera.
 
2.10.2.2 Software Requirements. The following files, found in
 
I.I.l. s SYM Directory, are required.
 
111109 Izi.-±o4 111147 111188
 
111166 111163 111162 111161 GO
 
PHOBAT 111185 111161 111186
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2.10.2.3 Assembly Parameters. The assembly parameters in 111109
 
should be set for the proper machine configuration. Assembly
 
parameters specific to HCO program are as follows.
 
A. 	WEDGE. Defines code to allow nine step wedges to be placed
 
on ID fiche.
 
B. 	7TRACK. If 1, indicates data will be coming from a 7-track
 
tape drive.
 
C. FONT. If 0, indicates standard 1.I.I. character FON"
 
1). TAPELB. If 1, indicates standard IBM tape labels
 
3. NASA. If 1, indicates special characters used at JSC.
 
F. 	EBCDIC. If 1, indicates standard IBM EBCDIC character set.
 
G. 	LOCASE. If 1, indicates lower-case character set.
 
H. 	BIGBUF. If 0, allows maximum amount of features with
 
minimum buffer space.
 
I. 	MTSIZE. Defines length of system tape buffers (513 words).
 
J. 	MTTSIZE. Defines length of teletype buffer (192 words).
 
K. 	MANYUP. Indicates that page count is printed with frame
 
count when the accounting information is output to the
 
teletype.
 
L. 	FTYPE. Indicates the fiche camera.
 
M. 	DSKMON. Indicates that disk monitor routine is, to be
 
assembled.
 
N. 	NEXPAG. Equivalent to NEXPIC routine.
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2.10.2.4 Operator Commands
 
*TIME=l'26.1" 
*FRAME=0 
*GO 
*CONTINUE 
*TITLE 
*END JOB 
*MAKE FILM=1 
*CLEAR 
*ADVANCE 
*TAPE TYPE - 2,5,8 OR 9=9 
*BACK 
*PARITY=1 
*USE=I 
*REWIND 
REPRODUCIBILITY OF THE 
*SKIP ORIGINAL PAGE IS POOR 
*TRY AGAIN=10 
*STANDARD LABELS=NO 
*UNLABELLED=YES 
*PITCH-MARGIN=44,97 
*SIZE OF TITLE=9223,615( 
*IMAGES PER FICHE=12,8 
*IIITS-CHARS,VEC,PTS,TITLE,CMARK=1, 1, , 2,1
 
*FOCUR
 
*LOAD=HCO
 
*ROTATION=0
 
*PROCESS JOBS (0=ALL,N=N JOBS)=0
 
*LIST(0=NO,I=YES)=O
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2.10.3 Analysis
 
2.A0.3.1 Major Control Section
 
A. Description. Control is given the HCO Program at the loca­
tion BEGIN. The tape handler-is initialized.by calling
 
MTRINI, with MTAREA being set to the tape buffer address
 
of EXPND and PBUFSZ set to 700 words. The job count, JJOBID,
 
is initialized-to zero. TITSW2 is set to NOP for title
 
search routine. TPOINT, the pointer for fiche titles, is
 
set to begin at the Title Table, FICTBS.
 
The intensity of the PLS is set to 32. A call is made to
 
the BATNO Subroutine, which accepts from teletype the COM
 
tape number, the source tape, and film roll number. BATNO
 
initializes the fiche title routine, FICTAP, for the ID
 
fiche. *On the ID fiche, the program outputs nine different
 
gray-step pages. Each page is 600 pixels by 600 lines. The
 
nine-step intensities are 1, 9, 17, 25, 33, 41, 49, 57, and
 
63.< When each page is output, the image is rotated 90* to
 
the- title lines.
 
The program makes a call to the TREC Subroutine to process
 
the title record. -A call to the HDREC Subroutine is made
 
to check for additional title records and skips records.
 
Then HDREC rotates the image 900 to the title and pro­
cesses three header lines per page of gray data. The
 
starting X and Y coordinates for gray-level data are set
 
by calling the SETXYS Subroutine. The number of records
 
per gray-level page, LNCNT, is set to 60.
 
At the tag, REPLN, the parameter for the read subroutine,
 
R)WD, and the get subroutine, GTIN, are initialized. The
 
address for the line identification is saved off by a call
 
to SETAD. The subroutine PESET sets spacing for the gray­
level pixel.
 
At the tag, RSMLN, the number of input pixels, PEXCT, is
 
set to 120 and the GTIN Subroutine is called to output a
 
pixel line to 'film. The switch GTSW is set to NOP to pickup
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pixel data from TABBUF Table. The same line of data is
 
repeated nine times. The eight characters of line ID are
 
output by calling the ECBCD Subroutine. Then a line of
 
gray pixel is output again. The last four characters of
 
the 	record are bypassed. The starting X coordinate is off­
set 	by 20 scope points to give a sawtooth effect.
 
The 	program returns to the tag REPLN until 60 lines of
 
pixel data is processed. The image is then rotated back
 
900 	to title rotation and the intensity of the PLS is set
 
to 32. The fiche is advanced one frame. The program con­
tinues this loop, starting at the tag HEADER, until end­
of-file is reached.
 
B. 	 Input/Output
 
1. 	Input. Data is input from a 7-track or 9-track drive.
 
The tape can be standard IBM label, -nonstandard label
 
or unlabeled. The data shall be in a fixed-length
 
record format (blocked) with 1320 eight-bit bytes per
 
block. Each logical record shall be 132 bytes in
 
length. A logical record contains a title record, skip
 
record, or gray-level record. A title record has HEX
 
D9 in the first byte of the record. The second byte
 
contains an EBCDIC T, followed by 130 bytes of title
 
information. A skip record has HEX D9 in the first
 
byte of the record. The second byte contains an
 
EBCDIC J, followed by 130 bytes of EBCDIC blank. A
 
gray-level record has eight bytes of EBCDIC characters,
 
followed by 120 bytes of pixels and four bytes of
 
EBCDIC blank.
 
2. 	 Output. Output o .. rows by
 
12 columns). The first row of data is title informa­
tion;
 
3. 	Message Output
 
a. 	CONTROL ERROR. This is output to the teletype when
 
the first logical record on the file is not a title
 
record.
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b. 	TITLE ERROR. This is output to the teletype when
 
the title record is in error.
 
c. 	JOB ID NO. The title information is output to the
 
teletype along with this message.
 
d. 	ENTER SOURCE TAPE. This is output to the teletype
 
and the mainline waits for the source tape number.
 
The operator types up to 12 characters of informa­
tion.
 
e. 	ENTER COM TAPE. This is output to the teletype
 
and the mainline waits for the COM tape number.
 
The operator types up to 12 characters of Informa­
tion.
 
f. 	ENTER ROLL. This is output to the teletype and
 
the mainline-waits for the roll number. The oper­
ator types in 12 characters of information.
 
C., 	Linkages
 
1. 	External
 
Routine 	 Program
 
FCFIN 111166 ADVAN
 
FC7CLR 111166 ADVAN
 
FICTAP 111188
 
FRSPIC 111166 ADVAN
 
GETINAM 111161
 
GETT 	 111163
 
KLBLIS 	 111166
 
MDONEX 	 111166 INVAN
 
MDOUT 111166
 
MCRLF 111166 ADVAN
 
MMESSG 111166 ADVAN
 
MONOUT 111166 INVAR
 
MTRINI 111163
 
NEXPIC 	 111160 ADVAN
 
MNBRIT 	 111166
 
PSTLL 	 111166
 
ROTATE 	 111166
 
SETPLS 	 111166
 
SETXYS 	 111160
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2. 	Internal Routines
 
BATNO HCOEXT LSTON SETAD
 
BATEND HDREC MVCOM TITPUT
 
BTTY HKPJBS PRESET TITSR
 
CKCOM HOBMOD PLSET TTYIT
 
ECBCD HOBSKJ RDWD
 
GTIN IDLST RSRT
 
HBMODE LSTID SAVCH
 
2.10.3.2 Subroutines
 
A. BATNO. Accepts source tape number, COM tape number, and
 
roll number from the operator. The subroutine is called
 
to output the title fiche. Calling sequence: JMS BATNO.
 
B. 	BATEND. Outputs the trailing ID fiche at end of job.
 
Calling sequence: JMS BATEND.
 
C. 	BTTY. Accepts character from teletype and stores one char­
acter per word. The subroutine accepts up to 12 characters.
 
If the user wishes to use less than 12 characters, he ter­
minates string of input characters with a carriage return
 
and 	routine will space fill the rest of the buffer. The
 
subroutine converts ASCII characters to EBCDIC. A rubout
 
character will allow the user to start reinputting the
 
character string. Calling sequence, where LAC is the ad­
dress of place to store character:
 
LAC
 
JMS BTTY
 
D. CKCOM. Checks for COM control record of J and T records.
 
If a J cpntrol record is detected, a blank frame is re­
corded on fiche. When a T control record is detected, the
 
count of number of jobs to be run is checked. If the title
 
record is greater than the number of jobs, the routine ends
 
the run. If the title record is less than or equal to the
 
number of jobs, the new title is output to fiche. Calling
 
sequence: JMS CKCOM.
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E. 	ECBCD. Qutputs a line of EBCDIC characters to film. Call­
ing sequence, where the first LAC is the address of the
 
buffer and the second is the negative number of characters:
 
LAC
 
DAC ADDSV
 
LAC
 
JMS ECBCD
 
F. 	GTIN. Gets a pixel value and outputs the -pixel five times
 
to film. When the GTSW switch is set to a SKIP, the pixel
 
value is picked up from the tape buffer, complemented and
 
stored in the table TABBUF. When the GTSW switch is set to
 
NOP, the pixel is picked up from TABBUF. Calling sequence:
 
LAC (SKP or NOP)
 
DAC GTSW
 
JMS GTIN
 
G. 	HBMODE. Called by MONITOR to get the number of jobs to
 
process. Calling sequence: DAC HBMODE.
 
H. 	HCOEXT. Called when END JOB is typled in. The subroutine
 
rotates image, sets the title intensity, and outputs trail
 
ing ID fiche. Calling sequence: JMS HCOEXT
 
I. 	HDREC. Calls KYBLIS to check for console intervention,
 
CKCON to check for a COM control record., ROTATE to rotate
 
the image, SETXYS to set the starting X and Y coordinates,
 
and PLSET to set the spacing for ALPHA MODE. The subrou­
tine outputs three lines of header information. Calling
 
sequence: JMS HDREC.
 
J. 	HKPJBS. Called by MONITOR to display the title number.
 
Calling sequence: DAC HKPJBS.
 
K. 	HOBMOD.- Gets the number of jobs to process and store it
 
in JOBCT. Calling sequence: JMS I HOBMOD.
 
L. 	HOBSKJ. Gets the number of titles to skip and stores it
 
,in TITRCT. The subroutine sets TITSW to JMS TITSR. Call­
ing sequence: JMS I HOBSKJ.
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M. 	IDLST. Displays the list ID YES or NO flag. Calling
 
sequence: BAC IDLST.
 
N. 	 LSTID. Gets the LIST ID flag and stores it at IDWHT (0
 
no list, 1 = list). When the LIST ID flag is 0, LSTSW is
 
set to NOP. When the flag is 1, LSTSW is set to JMS LSTON,
 
and JITSW is set to TITSR. Calling sequence: JMP I LBTID
 
0. 	LSTON. Moves title record information to the title buffer
 
and outputs title to the teletype. Calling sequence:
 
JMS LSTON.
 
P. 	MVCOM. Moves the title record from the tape buffer to the
 
title buffer. Calling sequence: JMS MVCOM.
 
Q, 	 PESET. Sets the spacing and spot size for gray-level out­
put. CHDELX, the X delta spacing, is set to 10 and CHDELY,
 
the Y delta spacing, is set to 10. The spot size is set
 
to 5., Calling sequence: JMS PESET.
 
R. 	PLSET. Sets the spacing and the spot size for alphanumeric
 
data. CHDELX, the X delta spacing, is set to 65 and CHDELY
 
the Y delta spacing,jis set to 50. The character size is
 
set to 6 and intensity to 48. Calling sequence: JMS-PLSET
 
S. 	RDRT. Saves the parameters for the tape handler. MTCNT is
 
the word count; MTPTR is address of current line within
 
the buffer. MTBYTW contains next half-word of line.
 
MTBYTC is number of bits in last word. Calling sequence:
 
JMS RDPT.
 
T. 	RDWD. Saves the first eight characters of the line in a,
 
temporary buffer and stores the intensity in INT.' When
 
the routine is initially calling for line data RDSWI is
 
set to SKIP and the first eight characters are saved.
 
Then RDSWI is set to NOP for access of the gray-level in­
tensity. Calling: sequence, where DAC RDSWI initially calls
 
for line data:
 
LAC (SKP)
 
DAC RDSWl
 
JMS RDWD
 
REPRODUCIBILITY OP TIE 
ORIGINAL PAGE 18 POOR 
2-575
 
SISO-TR531
 
Vol. II
 
U. 	RSRT. Restores parameter for tape handler. Calling se­
quence: JMS RSRT.
 
V. 	SAVCH. Saves off alphanumeric characters in the character
 
buffer, CHRBUF. Calling sequence, when N = numbertof
 
characters to save off:
 
LAM -N
 
JMS SAVCH
 
W. 	SETAD. Loads address of character buffer, CHRBUF, into
 
ADDSV. Calling sequence: JMS SETAD.
 
X. 	TITINT. Loads address of the teletype output buffer TITTY
 
into teletype pointer, TITPT, and calls TITWD to set up

word count. Calling sequence: JMS TITINT.
 
Y. 	TITPUT. Stores three characters per word in the teletype
 
buffer. Calling sequence: JMS TITPUT.
 
,Z. 	TITSR. Reads down the tape N number of title records.
 
MONITOR's HOBSKP Subroutine stores N, the number of titles
 
to be skipped. Calling sequence: JMS TITSR;
 
AA. 	 TITWD. Initializes the teletype word buffer to zero and
 
sets number of teletype characters to three. Calling
 
sequence: JMS TITWD.
 
BB. 	 TTYTIT. Outputs the title to teletype. The title infor­
mation has to be stored in title buffer. The title buffer
 
addresses is stored in MTTARE. Calling sequence:
 
JMS 	TTYTIT.
 
2.10..3.3 Constants anu va:±au±e 
A.-	 Eternal
 
1. 	BCKCOM. Constant used when backspacing tape via MVDATA.
 
2. 	CHDELX. Variable that contains X spacing.
 
3. 	CHDELY. Variable that contains Y spacing.
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4. CHRSIZ. Variable that contains character size.
 
5. FCXCNT. Constant that contains row count of 12.
 
6. FCYCNT. Constant that contains column count of 8,
 
7. FICMAR. Constant containing fiche margin (-96).
 
8. FICFRM. Constahit containing fiche pitch (-43).
 
9i FICTB. Buffer where title information is stored.
 
l0.-	 MAXTRW. Variable used by the 111185 title routin(
 
The program initializes MAXTRW to zero.
 
11. 	 MDISIZ. Constant containing character size of monitor
 
display (63)..
 
12. 	 MDISLF. Constant containing line spacing of monitor
 
display (438 scope points).
 
13. 	 MDISPL. Constant containing spacing between characters
 
on monitor display (384 scope points).
 
14. 	 MTAREA. Constant containing the address of tape buffer.
 
15. 	 MTBYTC. Variable used to count number of bits used in
 
111163.
 
16. 	 M BYTW. Variable used to save remainder of unused bits
 
in 111163.
 
17. 	 MTCNT. Yariable containin-g number of words remaining
 
in tape buffer.
 
18. 	 MTPTR. Variable containing pointer into tape buffer.
 
19. 	 MTTARE. Constant containing address of title buffer.
 
20. 	 PBUFSZ. Constant containing number of words in tape
 
buffer (700).
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21. 	 PGNAME. Constant containing program name HCO.
 
22. 	 RBCPIN. Variable to hold the intensity.
 
23. 	 RECSPT. Variable to hold spot size.
 
24. 	 VCHTAB. Table to use to convert EBCDIC to ASCII.
 
25. 	 XTITS. Constant containing-the starting X coordinate
 
of title (= 2200).
 
B. 	 Internal
 
1. 	ADDSV. Variable containing the address of the characte
 
buffer CHRBUF.
 
2. 	ALPHX. Constant (5042) which is starting X coordinate
 
of alphanumeric characters.
 
3. 	ALPHY. Constant (10047) which is starting Y coordinate
 
of alphanumeric characters.
 
4. 	BATARE. Table for the BEGIN and END ID title fiche.
 
S. 	BEGN. Constant; BEGIN for the ID fiche.
 
6. 	BTABL. Table used to convert characters from ASCII to
 
EBCDIC.
 
7. 	BTCT. Variable used as counter in BATNO Subroutine.
 
8. 	BTLN. Constant length of the ID title.
 
9. 	CHDELX. Constant of 65; X spacing for alphanuieric
 
characters.
 
10. 	 CHDELY. Constant of 50; Y spacing for alphanumeric
 
characters.
 
11. 	 CHRBUF. Variable table to store EBCDIC character, two
 
characters per word.
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12. 	 CHRCT. Variable running count of characters per
 
record.
 
13. 	 CHRPT. Variable pointer into character buffer, CHRBUF.
 
14. 	 CMTAP. Variable buffer. here the COM tape number for
 
the ID fiche is stored.
 
15.-	 CRSCON. Constant of 1 used to rotate image.
 
16. 	 CTLMES. Message CONTROL ERROR output to teletype when
 
record on tape is not a COM control record.
 
17. 	 CTMES. .Message ENTER COM TAPE output to teletype when
 
accepting COM tape number for ID fiche.
 
18. 	 ENEND. Message END put on-tail fiche ID.
 
19. 	 IDWHT. Variable used for display of answer for LIST
 
(0 = NO; 1 = YES).
 
20. 	 INT. Variable temporary hold for intensity.
 
21. INTHD. Variable transposed intensity.
 
22., INTOUT. Constant of 3; title -intensity.
 
23. 	 JJOBID. Variable; actual title number processed.
 
24. 	 JOBCT. Variable; maximum number of titles to process.
 
25. 	 LNCNT. Variable; line count per frame.
 
26. 	 NAMID. Message JOB ID NO output to teletype when title
 
is output.
 
27. 	 ORCON. Constant of 16 used to offset X coordinate.
 
28. 	 OTHERC. Constant of 0 used to rotate image.
 
29. 	 PEDELX. Constant of 10; X spacing for gray-level
 
pixel.
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30. 	 PEDELY. Constant of 10; Y spacing for gray-level
 
pixel.
 
31. 	 PEXX. Constant of 5446; starting X coordinate for
 
first gray-level pixel of image.
 
32. 	 PEXY. Constant of 10097; the starting Y coordinate
 
for first gray-level pixel of image.
 
33. 	 PEXCT. Variable used to hold pixels per line.
 
34. 	 PNTCT. Variable used to hold number of pixel repeats.
 
35. 	 RDBYC. Variable used as temporary hold for read byte
 
count, MTBYTC.
 
36. 	 RDBYTW. Variable used as temporary hold for MYBYTW.
 
37. 	 RDCNT. Variable used as temporary hold for read word
 
count, MTCNT.
 
38. 	 RDPTR. Variable used as temporary hold for read pointe:
 
MTPTR.
 
39. 	 RLL. Variable buffer where the roll number is stored
 
for ID fiche.
 
40. 	 RLMES. Message ENTER ROLL, output to teletype when
 
accepting roll number.
 
41. 	 RRLN. Variable to hold the repeat line count.
 
42. 	 SPSIZ. Constant (5) which is the character size of
 
EBCDIC character.
 
43. 	 SRMES. Message ENTER SOURCE TAPE, output to teletype
 
when accepting source tape number for ID fiche.
 
44. 	 SRTAP. Variable buffer when source tape number is
 
stored for ID fiche.
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45. 	 SVIND. Variable save address of buffer where teletype
 
is to store information.
 
46. 	 TABBUF. Variable buffer of 120 words where the trans­
pose intensities are stored.
 
47. 	 TAB'INT. Constant table of 64 words use to transpose
 
intensity.
 
48. 	 TITINT. Constant (4) which is title output intensity.
 
49. 	 TITPT. Variable pointer to output teletype buffer,
 
TITTY.
 
50. 	 TITRCT. Variable number of titles to skip before start­
ing to process fiche.
 
51. 	 TITTY. Variable buffer where title information is
 
stored for teletype output.
 
52. 	 TMPCT. Variable temporary storage and count.
 
53. 	 TIINFO. Variable buffer where BEGIN or END is stored
 
for ID fiche.
 
2.10.3.4 Flow Charts. See following pages.,
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2.11 COMA UNIVAC 494 PRINT PROCESSOR FOR 105 mm FICHE (94U105)
 
2.11.1 Background
 
A. Author. I. J. Morgan, Aeronutronic Ford Corp.
 
B. Intent. Requested when a Univac 494 print 7-track magnetic
 
tape has been submitted for data to be output to microfiche
 
(105 mm film). The requirements for this program are speci­
fied in SH-09846.
 
C. Program History
 
1. Production Tape Date. 19 June 1973
 
2. Author. I. J. Morgan
 
3. Authorization. EO-204F
 
4. Test Cases. TPS (JSC Form 1225) No. A17
 
5. Revisions. Reference Appendix B, paragraph B.1
 
2.11.2 Introduction. This paragraph describes the usage and de­
sign of the Univac 494 Print Processor for 105 mm microfiche
 
(94UI05). The MONITOR and associated I/O driven routines are
 
described in SISO-TR531, Vol. I.
 
2.11.2.1 Hardware Requirements
 
* FRS0 with 12K memory
 
* 7-track tape unit
 
* 105.mm camera.
 
2.11.2.2 Software Requirements. The following files from I.II.s
 
SYM Directory are required.
 
111109 111185 111162 111187
 
111166 111163 111161 FLOAD
 
111164 111147 111161 GO 111186
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2.112.3 Assembly Parameters. The assembly parameters in 111109
 
should be set for the proper machine configuration. Assembly
 
parameters specific to the 94U105 Print Processor are as follows.
 
A. 	7-TRACK. If 1, indicates data will be coming from a 7-track
 
tape drive.
 
B. 	MUMBLE. If 1, indicates system configuration for outppt to
 
teletype.
 
C. 	CAMNUM. If 9, indicates 105 mm camera is being used.
 
D. 	PTYPB. If 3, ensures compatibility with EBC forms.
 
E. 	ALLOW. Defines code to allow form loading and flashing.
 
F. 	NUMCAM. If 6, facilitates camera change at run time.
 
G. 	TWOBUF. If 1, gives two magnetic tape buffers for higher
 
throughput.
 
H. 	BIGBUF. If 1, allows maximum amount of features with
 
minimum buffer space.
 
I. 	MTPTR. If 10, assigns the active buffer address to auto­
index register 10.
 
J. 	M4SIZE. Magnetic tape buffer size.
 
K. 	MTTSIZ. Teletype buffer size.
 
L. 	FTYPE. 105 mm camera indicator.
 
M. 	FONT. Must be defined to direct the inclusion of a font
 
at the end of 111164; 0 = film.
 
N. 	MTWRDS. If 1, GBTT (Get Bits Subroutine) will not be
 
assembled.
 
0. 	FINDEX. Allows form indexing.
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P. 	MANYUP. If nonzero, indicates page and frame number will
 
be printed.
 
Q. 	NODISP. If defined, MONITOR command list will not be dis­
played.
 
If 1, defines the Univac Fieldata character set.
R. 	UNIVAC. 

2.11.2.4 Operator Commands. The following commands are availabl
 
for use, but, since the command list is not displayed, none can
 
be modified.
 
*TIME=0 '0"
 
*FRAME=0
 
*CURRENT PAGE=O
 
*GO
 
*CONTINUE
 
*MAKE FILM=l
 
*CLEAR
 
*ADVANCE
 
*TAPE TYPE 2,5 OR 8=8
 
*BACK
 
*PARITY=l
 
*USE=l
 
*REWIND
 
*SKIP
 
*TRY AGAIN=l0
 
*FORM = NULL 16FRMI 16FRM2 16FRM3 16FRM4
 
*ERROR FORM=NO
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2.11.3 Analysis
 
2.11.3.1 Major Control Section
 
A. 	Description. This program is requested to be run by the
 
operator when a 494 print tape is to be output to micro­
fiche. The program is called by MONITOR (111166) through
 
the PSTART Subroutine. Data is read into core from the
 
tape by the double buffer process using MTRINI, a subroutine
 
in 111163. A buffer area of 360 words is reserved for this
 
read. There are four logical records of 45 words each in
 
each physical record of 180 words (see figure 2-1). The
 
camera is advanced to the next fiche to assure that no over­
writing occurs. Parameters are set to output 207 print
 
pages per microfiche.
 
The 	first and second words of the first logical record are
 
examined. If this is a job separator control record, the
 
program goes to the JOBREC Routine. If not, the error mes­
sage CONTROL ERROR is output and control is given back to
 
MONITOR. JOBREC is executed when a job separator record is
 
found. The job information to be output to the fiche is
 
stored in TTYBUF. The previous job (if this is not the
 
first one) is finished by the subroutine FICTAP. NEXPIC
 
is called to advance to the next page and frame. HEADER and
 
TOPPAG ready the fiche for the new job by setting the new
 
X and Y coordinates, character size, and light intensity.
 
The next logical record is then picked up. If this is
 
another control record, it will go to the appropriate con­
trol routine as described below. Otherwise, the record is
 
output as print data by the routine DATREC.
 
TREC processes the title control record. The information
 
for 	the title is stored in the TTYBUF by the subroutine
 
MVCOM. FICTAP is then called to decode and output both the
 
job 	and title control record information. If there is no
 
title control record, the job name will be output when the
 
first data record is encountered. TOPPAG is called after
 
the job and title information has been output to ready the
 
fiche for the first data.
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WORD 0 
1 
45 
46 
90 
00 LINESKIP 
17 }-45 WORDS 
1 LOGICAL 
RECORD 
180 WORDS 
1 PHYSICAL 
RECORD = 
1BUFFER 
135 
180 
DOUBLE 
-BUFFER 
225. 
270 
315 
360 _j 
LINE SKIP NO. = 0 THRU 63 
Figure 2-1 94U105 Buffer Area 
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FRMREC.is called when a form control record has been encountered.
 
The form number is found in the first byte of the third word of
 
this record by the subroutine BYY3WD. It is stored in the locar
 
tion FRMNUM. If a form greater than four was requested, the
 
message ILLEGAL FORM is output to the teletype, and the program
 
returns to process the next record after storing a zero in FRMNUM.
 
If the form number is zero, FLASSW is set so that a form will not
 
be flashed. The subroutine BYT3WD is-again called to get the sec­
ond byte of the third word of the record. If this byte does not
 
contain an I, the program processes the next logical record. An
 
I indicates that indexing is being requested. The subroutine NMGET
 
is called to pick up and convert from Fieldata to binary the line
 
number to be indexed (stored in location YINDX); the beginning byte
 
in the print line (stored in location XINDX), and the number of
 
characters to be output for this line in the index frame (stored
 
in location CHRCNT). The switches INXSSW and IFLASW are set for
 
the index frame to be flashed at the end of the fiche.
 
When an image orientation record is encountered, ROTCOM causes
 
the COMIC mode to be used.
 
DATREC is called when print data is found. A total of 132 char­
acters are output. If this is the line that is to be used for
 
indexing, INXOUT is called to save the necessary data for the in­
dex frame. The line skip number is found in the last word of the
 
logical record-. The number of carriage returns executed is equal
 
to this number plus one, with the line count number, LNCNT, being
 
incremented each time. When LNCNT equals 64, PPAGE flashes the
 
form, if any, and NEXPIC is called to advance the page. NEXPIC
 
will also output the index frame and advance to the next fiche if
 
this is the last page of data for that fiche. TOPPAG then sets
 
the X and Y coordinates for the new.page.
 
After processing each data record, the program returns to pick up
 
the next logical record. The program continues until an end-of­
job, end-of-tape control record is encountered. The end-of-job,
 
end-of-tape contirol record is encountered when all the jobs on a
 
single or multiple tapes have been processed. PPAGE is called to
 
flash the form on the last page, if one is present, and then the
 
program goes to MTEOFF which goes to MONITOR and types out END OF
 
FILE. END JOB/) is input by the'operator to complete the last
 
fiche.
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B. 	Inputs/Output
 
1. 	Input. Data is input from a 7-track tape drive in logi­
cal units of 45 words each and in.physical 'records of
 
180 words each-.
 
2. Output. Output of data is-to a 10-S mm fiche (micro­
fiche). Each microfiche has the capacity for 207 print
 
pages with each page having a maximum of 64 lines per
 
page, 132 characters per line.
 
3. 	Erior Message Output
 
a. 	CONTROL ERROR. This is output when the first logi­
cal record of a job is not a control record.
 
b. 	 ILLEGAL FORM. This is output when a form number
 
greater than-four has been requested.
 
c. 	NO FORM. This is output when the form number is
 
equal to zero and FLASSW has npt been properly set
 
tn nrevent the logic from reaching this point.
 
C. 	Linkages
 
1. 	External
 
Calling
 
Routine Program Sequence
 
MTLAC 111163- JMS MTLAC
 
MTRINI III163 JMS MTRINI
 
FC7CLR 111166 FC7CLR
 
FRSPIC 111166 FRSPIC
 
INXDO 111166 JMS INXDO
 
KYBLIS 111166 JMS KYBLIS
 
MCRLF 111166 JMS MCRLF
 
MMBSSG 11116,6 JMS MMESSG
 
MONINT 111166 JMS MONINT
 
MONOUX 111166 JMS MONOUX
 
MTEOFF 111166 JMS MTEOFF
 
NEXPIC III16 NEXPIC
 
ROTATR 111166 JMS ROTATR
 
SETOMU 111166 JMS SETOMU
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Calling
 
Routine Program Sequence
 
SETPLS 111166 SETPLS 
SETXYS 111166 JMS SETXYS 
LAC X-COORDINATE 
LAC Y-COORDINATE 
PICTAP 111186 JMS FICTAP 
FLASH PRO187 FLASH 
2. Internal
 
Calling
 
Routine Squence
 
BYT3WD JMS BYT3WD
 
EBGET TMS EBGET
 
HEADER MS HEADER
 
INXOUT MS INXOUT
 
MVCOM MS MVCOM 
NMGET rMS NMGET 
NMGET1 FMS NMGETI 
NXWD FNS NXWD 
PFLASH MS PFLASH 
PPAGE rMS PPAGE
 
RDPT FMS RDPT
 
RSPT FMS RSPT
 
SETBYT JMS SETBYT
 
STARTX JMS STARTX
 
TOPPAG JMS TOPPAG
 
2.11.3.2 Subroutines
 
A. BYT3WD. Used to access one particular byte in a word.
 
Prior to BYT3WD being called the first time, SETBYT has
 
been called to set flags to indicate that none of the
 
three bytes have yet been processed. When none of the
 
flags are jet, the next word in the buffer is obtained.
 
The word is divided into bytes with bits 0-S being stored
 
in word location UBYTE, bits 6-11 in word location UBYT1,
 
and bits 12-17 in UBYT2. UBYTE is then passed to the
 
calling routine. The next time BYT3WD is called, UBYTl
 
will be passed, and on the third call, UBYT2 will be passed
 
finless SETBYT has been requested to reset these flags.
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B. 	BEGET. Called by NMGET and NMGET1, which store the number
 
of bytes to be converted in the location TEMP. EBGET calls
 
BYT3WD to obtain each byte. The byte is converted from
 
Fieldata to binary and added to the last digit converted,
 
if this is not the first. EBGET continues to process
 
bytes until all the bytes have been converted.
 
C. 	HEADER. Called at the beginning of a job to set the X
 
delta, the Y delta, the character size, the intensity, and
 
the spot size.
 
D. 	INXOUT. Called when a line is to be saved for the index
 
frame. SETBYT is called to reset the byte flags. STARTX
 
is then called to clear TTYBUF and to store the complemented
 
character count in MCHCNT and IXXLEN. Each byte is moved
 
into TTYBUF. When all information has been moved, INXDO
 
is called to save the information for the index frame.
 
IXXLEN is used by the subroutine INXDO.
 
E. 	MVCOM. Moves data for the job separator record and the
 
title record into TTYBUF. It is entered with the first
 
character in the MQ and processes bytes until an end-of­
data ($T) is encountered.
 
F. 	NMGET. Sets count for EBGET to process three Fieldata
 
characters.
 
G. 	NMGET1. Sets count for EBGET to process two Fieldata
 
characters.
 
H. 	PFLASH. Called by PPAGE to flash a form. When entered,
 
it is determined if the FRMTAB, which contains the ad­
dresses to the forms, contains all zeros. If so, the pro
 
gram jumps to an error exit (NO FORM). If not, the addre
 
is obtained and FLASH is called to flash the form.
 
I. 	PPAGE. Called to determine if a form is to be flashed.
 
If any characters were printed on the page, the program
 
goes to PFLASH. If not, the program exits..
 
J. 	RDPT. Saves the count, MTCNT, and the address pointer,
 
MTPTR, in the buffer.
 
OF THEEPRODUCIBILITY 
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K. 	RSPT. Restotes MTCNT and. MTPTR to point to the next wor
 
to be processed.
 
L. 	SETBYT. Resets the flags for bytes to be processed by
 
BYT3WD.
 
M. 	STARTX. Called by INXOUT to clear the teletype buffer;
 
also c6mplements and stores 'CHRCNT, the character count,
 
in the locations MCHCNT and IXXLEN.
 
N. 	TOPPAG. Resets the X and Y coordinates for the top'.of the
 
new page and for the next form. It calls SETXYS to actually
 
set the X and Y DAC's.
 
Z.11.3.3 Constants and Variables
 
A. 	Internal
 
1. 	BUFFER. Area reserved for two physical records of 180
 
words each.
 
2. 	CURBUF. Word containing the address of the buffer cur­
rently being used.
 
3. 	CHRCNT. Word containing the number of characters to be
 
output for indexing.
 
4. 	DBLADR. Address of message, DOUBLE, END OF FILE.
 
5. 	ERFLAG. Flag that, when set to zero, indicates that
 
the error form flag is to be checked­
6. 	ERFMFL. Error form flag.
 
7. 	FLASSW. Location in the program used to determine it
 
a form is to be flashed.
 
8. 	FQLFTX. Location containing the beginning raster
 
point (X coordinate) for a form.
 
9-. 	 FRMINP. Contains address of first form.
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10. 	 FRMNUM. Contains the number of the form to be. flashee.
 
11. 	 FRMPTR. Address of form to be flashed.
 
12. 	 FRMTAB. Six-word table with each word giving the be­
ginning address of a form.
 
13. 	 LEFTXX. Location containing the beginning X coordinate
 
for a line print.
 
14. 	 LENGTH. Word giving half the total buffer size (a neg­
ative number).
 
15. 	 LNCNT. Word containing the number of.lines that are
 
left to be output for this page (negative number).
 
16. 	 MCHCNT. Location containing the number of bytes to
 
process for indexing.
 
17. 	 LNFDNM. Number of scope points to advance to the next
 
line (negative).
 
18. 	 NEWTOP. Location containing the Y coordinate of the
 
line to be output.
 
19. 	 NEXBUF. Word containing the address of the next buffer
 
to be used.
 
20. 	 RDCNT. Lbcation used to save MTCNT.
 
21. 	 RDPTR. Location used to save MTPTR.
 
22. 	 -SAVIRM. Temporary location.
 
23. 	 SPCNUM. Location containing the raster size for the X
 
coordinate.
 
24. 	 TEMP. Temporary reserve location.
 
25. 	 TOPYY. Location containing the beginning raster point
 
. (Y coordinate) for all pages.
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26. 	 UBYTE. Location used to store bits 0-5 of a particular
 
word.
 
27. 	 UBYTI. Location used to store bits 6-11 of a particu­
lar word.
 
28. 	 UBYT2. Location used to store bits 12-17 of a particu­
lar word.
 
29. 	 VCHAR. Location used to store digits temporarily until
 
all numbers have been processed.
 
30. 	 XINDX. Word containing the character on which the
 
indexing is to start.
 
31. 	 YINDX. Location containing the line number that is to
 
be used for indexing.
 
B. 	External
 
1. 	PBUFSZ. Length of a single buffer.
 
2. 	MTCNT. Location containing the number of words tet to
 
be processed (negative number).
 
3; 	 MTPTR. Location containing the address of the word in
 
the buffer to be processed next.
 
4. 	CHDELX. Word used to set the delta X.
 
S. 	CHDELY. Word used to set the delta Y.
 
6. 	CHRSIZ. Word containing the character size.
 
7. 	RECPIN. Word containing the intensity.
 
8. 	RECSPT. Word containing the spot size.
 
9. 	TPOINT. Location containing the address of FICTB.
 
10. 	 MAXTRW. Flag that when set to zero indicates the Title
 
Record has not been processed.
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.1. INXSSW. Flag used to determine if indexing has been 
required. 
12. IFLASW. Flag used to determine if the index form is 
be flashed. 
to 
2.11.3.4 Flow Charts. See following pages. 
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2.12 COMA UNIVAC 494 PRINT PROCESSOR FOR 16 mm FILM (94UV16)
 
2.12.1 Background
 
A. 	Author. I. J. Morgan, Aeronutronic Ford Corp.
 
B. 	Intent. Requested when a Univac 494 print 7-track magnetic
 
tape has been submitted for data to be output to microfilm
 
(16 mm film). The requirements for this program are speci­
fied in SH-09864.
 
C-	 Program History
 
1. 	Production Tape Date. 6 June 1973
 
2. 	Author. I. J. Morgan
 
3. 	Authorization. EO-204F
 
4. 	Test Cases. TPS (JSC Form 1225) No. A]
 
5. 	Revisions. Reference Appendix B, paragraph B.12.
 
2.12.2 Introduction. This paragraph describes the usage and de
 
sign of the Univac 494 Print Processor for 16 mm film (94UV16).
 
The MONITOR and associated I/O driven routines are described in
 
SISO-TRSSl, Vol. i.
 
2.12.2.1 -Hardware Requirements
 
* FR80 with 12K memory
 
* 7-track tape unit
 
* 16 mm camera.
 
2.12.2.2 Software Requirements. The following files from I.I.I,
 
SYM Directory are required.
 
111109 111185 111162 111187
 
111166 111163 111161 FLOAD
 
111164 111147 111161 GO
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2.12.2.3 Assembly Parameters. The assembly parameters in III10"
 
should be set for the proper machine configuration. Assembly
 
parameters specific to the 94UV16 Print Processor are as follows
 
A. 	MTNOIS. Defines code to throw away short noise records.
 
B. 	 7-TRACK. If 1, indicates data will be coming from a 7­
track tape drive.
 
C. 	MUMBLE. If 1 indicates system configuration for output
 
to the teletype.
 
D. 	CAMNUM. If 2, indicates the 16 mm unsprocketed camera is
 
being used.
 
E. 	PTYPE. If 1, ensures compatibility with BCD forms.
 
F. 	ALLOW. Defines code to allow form loading and flashing.
 
G. 	NUMCAM. If 6, facilitates camera change at run time from
 
the 16 mm to 35 mm camera.
 
H. 	TWOBUF. If 1, gives two magnetic tape buffers for higher
 
throughput.
 
I. 	B-IGBUF. If 0, allows maximum amount of features with
 
minimum buffer space.
 
J. 	MTPTR. If 10, assigns the active buffer address to auto­
index register 10.
 
K. 	MTSIZE. Magnetic tape buffer size.
 
L. 	MTTSIZ. Teletype buffer size.
 
M. 	FTYPE. Indicator -for 16 mm camera.
 
N. 	DASHED. If 1, defines dashed lines.
 
0. CIRCLE. If 1, allows arcs.
 
P.. UNIVAC. If 1, defines the Univac Fiel-data character set.
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2.12.2.4 Operator Commands. The following commands are available
 
for use. and can be modified.
 
*TIME=2I 58.6'
 
*FRAME=0 
*CURRENT PAGE=O
 
*GO
 
*CONTINUE
 
*MAKE FILM=l
 
*CLEAR
 
*ADVANCE
 
*TAPE TYPE - 2,5 OR 8=8 
*BACK
 
*PARITY= 1
 
*USE=2 
*REWIND
 
*SKI'P,
 
*TRY AGAIN=l0
 
.*FORM=, NULL 16FRMl 16FRM2 16FRM3 16FRM4 
*ERROR' POM=NO 
*HITS-CHARS,VEC,PTS=l,1 , 
*FOCUS 
*CAMERA=2 
*PULLDOWN= 6 
*LOAD-94UV16
 
*ROTATION=0
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2.12.3 Analysis
 
2.12.3.1 Major Control Section
 
A. 	 Description. This program is requested to be run by the
 
operator when a 494 print tape is to be output to 16 mm
 
film. The program is called by MONITOR (111166) through
 
the subroutine PSTART. Data is read into core from the
 
tape by the double buffer process using MTRINI, a subrou­
tine in 111163. A buffer area of 360 words is reserved for
 
this read. There are four logical records of 45 words each
 
in each physical record of 180 words (see figure 2-2). The
 
camera is advanced to the next frame to assure that no over
 
writing occurs.
 
The 	first and second words of the first logical record are
 
examined. If this is a job separator control record, the
 
program-goes to the JOBREC Routine. If not, the error mes­
sage CONTROL ERROR is output and control is given back to
 
MONITOR. JOBREC is executed when a job separator record is
 
found. The job information to be output on the first two
 
frames is stored in TTYBUF. Then JOBNM outputs-this infor­
mation on film in eyeball-sized characters, three character!
 
per~frame. The ROTATE Subroutine in 111166 is called to
 
restore any rotation indication. NEXPAG is called to flash
 
any forms, advance to the next frame, set the coordinates
 
for the new frame, position the CRT beam, and reset the
 
line count for 64 lines per page. The next logical record
 
is then analyzed. If this is another control record, the
 
program goes to the appropriate control routine, as de'
 
scribed below, skipping any title control records. Other­
wise, the record is output as print data by the routine
 
DATREC.
 
FRMREC is called when a form control record has been en­
countered. The form number is found in the first byte of
 
the third word of this record by the subroutine BYT3WD.
 
It is stored in the location FRMNUM. If a form was re­
quested greater than four, the message ILLEGAL FORM is out­
put to the teletype, and the program returns to process the
 
next record, after storing a zero in FRMNUM. If the form
 
number is zero, FLASSW is set so that a form will not be
 
flashed.
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When an image orientation record is encountered, the
 
ROTREC Routine decodes the record, saves the 'Setting in
 
locations ROTCOM and SAVROT, and calls ROTATE to appropri­
ately set the DAC's recording in CINE or COMIC mode. The
 
subroutines HEADER'and TOPPAG are called to reset param­
eters for the new mode.
 
DATREC is called when print data is found. The latest X
 
and Y coordinates are set by a call to the SBTXYS Subrou­
tine. A total of 132 characters are output. The line skip
 
number is found in the last word of the logical record.
 
The 	number of carriage returns executed is equal to this
 
number plus one, with the line count number, LNCNT, being
 
decremented each time. When 64 lines of data have been
 
output, a flag is set to cause the forms to flash, and the
 
subroutine NEXPAG is called to flash the forms, advance
 
the page, and reset the X and Y coordinates for the new
 
page.
 
After processing each data record, the program returns to
 
pick up the next logical record. The program continues
 
until an end-of-job, end-of-tape control record is encoun­
tered. The end-of-job, end-of-tape control record is en­
countered when all the jobs on a single or multiple tapes
 
have been processed. The ENDALL Routine is called to pro-.
 
cess this record. Flags are set to cause the DOUBLE END-

OF-FILE message to be output. NEXPAG is called to flash
 
the 	form on the last page, if one is present, and to finish
 
the last page. The program then goes to the subroutine
 
MTEOFF which goes to MONITOR and types out DOUBLE-END-OF-

FILE.
 
B. 	 Input/Output
 
1. 	Input. Data is input from a 7-track tape drive in
 
logical units of 45 words each and in physical records
 
of 180 words each.
 
2. 	Output. Output of data is to 16 mm or 35 mm film.
 
Each frame contains one page, having a maximum of 64
 
lines per page with a maximum of 132 characters per line
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3. 	Error Message Output
 
a. 	CONTROL ERROR. This is output when the first logi­
cal record of a job is not a control record.
 
b. 	ILLEGAL FORM. This is output when a form number
 
greater -than four has been requested.
 
c. 	NO FORM. This is output when the form number is
 
equal to zero and the FLASSW has not been properly
 
set to prevent the logic from reaching this point.
 
C. 	Linkages
 
1. 	External
 
Calling
 
Routin Program Sequence
 
MTLAC III163 	 JMS MTLAC
 
MTRiNI 111163 	 JMS MTRINI
 
FRSPIC 111166 	 FRSPIC
 
KYBLIS IIIlP6 	 JMS KYBLIS
 
MCRLF 111166 -JMSMCRLF
 
MMESSG 111166 JMS MMESSG
 
MONINT 111166 JMS MONINT
 
MONOUX 111166 *JMP MONOUX
 
MTEOFF 111166 	 JMS MTEOFF
 
NEXPIC 111166 	 NEXPIC
 
ROTATE 111166 	 JMS ROTATE
 
SETOMU 111166 	 SETOMU
 
SETPLS 111166 	 SETPLS -
SETXYS 111166 	 JMS SETXYS
 
LAC X-COORDINAir
 
LAC Y-COORDINATE
 
FLASH 111187 	 LAC (FORM ADDRESS
 
DAC FRMPTR
 
FLASH
 
PSTLL 111166 	 PSTLL
 
DRWCHR 111162 	 LAC (CHARACTER)
 
JMS DRWCHR
 
LAC X-COORDINATE
 
LAC Y-COORDINATE
 
XXXXXX 111162 	 LAC.X-COORD
 
XXXXXX
 
YXYYYY 111162 	 LAC Y-COORD
 
YYYYYY
 
ROTTST 111187 	 JMS ROTTST
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2. Internal 
Calling 
Routine Sequence 
BYT3WD 	 JIMS BYT3WD
 
LAC TEMP (NO. OF CHAR)
 
EBGET JMS ERGET
 
HEADER JMS HEADER
 
LAC MQ 
MVCOM JMS COM 
NMGET JMS NMGET 
NMGET1 JMS NMGET1 
PFLASH PFLASH
 
PPAGE PPAGE
 
RDPT JMS RDPT
 
RSPT JMS RSPT
 
SETBYT. JMS SETBYT
 
TOPPAG TOPPAG
 
JOBNM JMS JOBNM
 
NEXPAG NEXPAG
 
FRFLAS FRFLAS
 
2.12.3.2 Subroutines
 
A. 	BYT3WD. Used to access one particular byte in a wort.
 
Prior to BYT3WD being called the first time, SETBYT has
 
been called to set flags to indicate that none of the three
 
bytes have yet been processed. When none of the flags are
 
set, the next word in the buffer is obtained. The word is
 
divided into bytes with bits 0-5 being stored in word loca­
tion UBYTE, bits 6-11 in word location UBYTI, and bits
 
12-17 in UBYT2. UBYTE is then passed to the calling rou-.
 
tifne. Thp next time BYT3WD is called, UBYTI will be passed,
 
and on the third call, UBYT2 will be passed unless SETBYT
 
has been requested to reset these flags.
 
B. 	EBGET. Called by NMGET and NMGET1, which store the number
 
of bytes to be converted in the location TEMP. EBGET calls
 
BYT3WD to obtain each byte. The byte is converted from
 
Fieldata to binary and added to the last digit converted,
 
if this is not the first. EBGET continues to process bytes.
 
until all the bytes have been converted.
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C. 	HEADER. Called at the beginning of a job to set the X
 
delta, the Y delta, the'character size, the intensity,
 
and the spot size.
 
D. 	MVCOM. Moves data for the job separator record and the
 
title record into TTYBUF. It, is entered with the first
 
character in the MQ, and processes bytes until a slash is
 
encountered.
 
E. 	NMGET. Sets count for EBGET to process three Fieldata char­
acters.
 
F. 	NMGET1. Sets count for EBGET to process two Fieldata char­
acters.
 
G. 	PFLASH. Called by PFAtE to flash the null and any requested
 
form if loaded. When entered, it is determined if the
 
FRMTAB, which contains the addresses to the forms, contains
 
all zeros. If so, the program jumps to an error exit (NO
 
FORM). If not, the address is obtained and FLASH is called
 
to flash the form.
 
H. 	 PPAGE. Called by NEXPAG to determine if a form is to be
 
flashed. If any characters were printed on the page, the
 
program goes to PFLASH. If not, the program-exists.
 
I. 	RDPT. Saves the count, MTCNT, and the address pointer,
 
MTPTR, in the buffer.
 
J. 	RSPT. Restores MTCNT and MTPTR to point to the next word
 
to be processed.
 
K. 	SETBYT. Resets the flags for bytes to be processed by
 
BYT3WD.
 
L. 	TOPPAG. Resets the line number to 1, resets the page count
 
to default size, and resets the X and Y DAC's to their
 
starting page position.
 
M. 	 JOBNM. Outputs the six characters of job information in
 
the teletype buffer to film in eyeball-sized characters,
 
three characters per frame.
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N. 	NEXPAG. Flashes all appropriate forms (including the cut­
mark), advances the camera to the next page (NEXPIC), and
 
resets all page parameters (TOPPAG).
 
2.12.3.3 Constants and Variables
 
k. 	Internal
 
I. 	BUFFER. Area reserved for two physical records-:of 180
 
words each.
 
2. 	CURBUF. Word containing the address of the buffer cur­
rently being used.
 
3. 	DBLADR. Address of message DOUBLE END OF FILE.
 
4. 	ERFLAG. Flag that, when set to zero, indicate
 
the error form flag is to be checked.
 
5. 	ERFMFL. Error form flag.
 
6. 	FLASSW. Location in the program used to determine if
 
a form is to be flashed.
 
7. 	FXLEFT. Location containing the beginning raster pu.....
 
(X coordinate) for a form.
 
8. 	FYTOP. Location containing the beginning raster point
 
(Y coordinate) for a form.
 
9. 	FRMINP. Contains address of first form.
 
10. 	 FRMNUM. Contains the number of the form to be flashed.
 
11. 	 FRMPTR. Address of form to be flashed.
 
12. 	 FRMTAB. Six-word table with each word giving the be­
ginning address of a form.
 
13. 	LEFTXX. Location containing the beginning K doordinate 
for a line of print. 
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14. 	 LBFTX. Location containing the beginning X coordinate
 
for a line of print.
 
15. 	 LENGTH. Word giving half the total buffer size (w
 
negative number).
 
16. 	 LNCNT. Word containing the number of lines that are
 
left to be output for this page (negative number).
 
17. 	 LNFDNM. Number of scope points to advance to the next
 
line (negative).
 
18. 	 NENTOP. Location containing the Y coordinate of the
 
line to be output.
 
19. 	 NEXBUF. Word containing the address of the next buffe
 
to be used.
 
20. 	 RDCNT. Locatibn used to save MTCNT.
 
21. 	 RDPTR. Location used to save MTPTR.
 
22. 	 SAVl2. Temporary save location used in subroutine
 
JOBNM.
 
23. 	 SAV13. Temporary save location used in subroutine.
 
JOBNM.
 
24. 	 SAVIRM. Temporary location.
 
25. 	 SAVROT. Location containing a zero or one to indicate
 
present rotation.
 
26. SPCNUM. T Ue XLocation containing the rasLel- bSLZ oIr
coordinate. 
27. 	 TEMP. Temporary reserve location.
 
28. 	 TOPYY. LoUaULtoxi containing the beginning raster point
 
(Y coordinate) for all pages.
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29. 	 TOPY. Location containing the beginning raster point
 
(Y coordinate) for all pages.
 
30. 	 UBYTE. Location used to store bits 0-5 of a particular
 
word.
 
31. 	 UBYTI. Location used to store bits 6-11 of a particular
 
word.
 
32. 	 UBYT2. Location used to store bits 12-17 of a particu­
lar word.
 
33. 	 VCHAR. Location used to store digits temporarily until
 
all numbers have been processed.
 
B. 	External
 
1. 	PBUFSZ. Length of a single buffer.
 
2. 	MTCNT. Location containing the number of wQrds yet to
 
be processed (negative number).
 
3. 	MTPTR. Location containing the address of the word in
 
the buffer to be processed next.
 
4., 	CHDELX. Word used to set the delta X.
 
S. 	CHDBLY. Word used to set the delta Y.
 
6. 	CHSIZ. Word containing the character si2
 
7. RECPIN. Word containing the intensity.
 
,8.. RECSPT. Word containing the spot size.
 
9. 	FCXP. Contains beginning X coordinate of character to
 
be drawn on a frame in the subroutine DRWCHR.
 
10. 	 FCYP. Contains'the beginning Y coordinate of character
 
to be drawn by subroutine DRWCHR.
 
2.12.3.4 Flow Charts. See following pages.
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2.13 COMA LACIE STATUS MODULE (PFC, COMA;
 
2.13.1 Background
 
A. 	Author. J. E. Bennett, Jr., Aeronutronic Ford Corp.
 
B. 	Intent. Stores status information on the disk when re­
quested to do so by the calling program. Also at the
 
request of the calling program, this information can be
 
dumped to tape.
 
C. 	Program History
 
1. 	Production Tape Date. 7 April 1975
 
2. 	Author. J. E. Bennett, Jr.
 
3. 	Authorization. TIRF No. 2791
 
4. Test Case. TPS (JSC Form 1225) No. A16
 
5 Revisions. Reference Appendix B, paragraph B.13.
 
2.13.2 Introduction
 
2.13.2.1 Hardware Requirements'
 
* FRS0 with disk
 
* 9-track tape drive.
 
2.13.2.2 Software Requirements. 111109 and 111166
 
2.13.2.3! Assembly Parameters. None.
 
2.13.2.4 Operator Commands
 
A. DUMP STATUS TAPE. Causes status tape to be written.
 
B. WIPE OUT STATUS BLOCKS. Clears status area on disk.
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2.13.3 Analysis
 
2.13.3.1 Major Control Section
 
A. 	Description. The LACIE status routines stack 33-word (66­
byte) sample segment entries into a disk area of 250
 
blocks. This disk area is reserved for this function and
 
protected from the system. The 250-block area can hold
 
1750 sample segment entries. All necessary address pointers
 
are kept on the disk and are independent of program loading
 
and/or reloading. The core address of the newest sample
 
segment entry is provided by the calling program. When
 
called, the status routines look up the necessary addresses
 
on the disk, stores the new entry, and exits. Control is
 
-returned to the calling program if no disk error occurs.
 
Upon an error, control is returned to MONITOR with an error
 
message. When requested by the calling program, the entire
 
contents of the status area is dumped from disk to tape.
 
Each sample segment entry is one physical record on tape.
 
B. 	Input/Output
 
Input. Data is provided by calling program and in core
 
memory.
 
-. 
2. 	 Output. Data is to 9-track tape in 66-byte records. 
C. 	Linkages
 
1. 	External
 
Routine 	 Program Sequence
 
MONINT 111166 JMS MONINT
 
MONOUT 111166 JMP MONOUT
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2. Internal
 
Calling
 
Routine Sequence
 
STATUS JMS STATUS
 
DREAD JMS DREAD
 
DWRITE JMS DWRITE
 
FINDIR JMS FINDIR
 
DRDBLK JMS DRDBLK
 
INSERT JMS INSERT
 
DCLEAR JMP DCLEAR
 
DDMT JMP DDMT
 
DMTGO JMS DMTGO
 
DCKRDY JMS DCKRDY
 
DREWI JMS DREWI
 
DMTWRT JMS DMTWRT
 
DBKSP JMS DBKSP
 
DRDEOF JMS DRDEOF
 
2.13.3.2 Subroutines
 
A. 	DBKSP. Backspaces magnetic tape one record.
 
B.-	 DCKRDY. Checks to see if tape unit is ready. Does not
 
exit until tape unit is ready.
 
C. 	DCLEAR. Clears all status information on disk.
 
D. 	DDMT. Dumps all status information from disk to tape.
 
Each sample segment entry is one record on tape. The data
 
is ended with a double EOF.
 
E. 	DMTGO. Loads tape command found in DTCMD and starts tape
 
controller.
 
F. 	DMTWRT. Writes one record on tape. Calls DMTGO.
 
G. 	DRDBLK. Loads disk command found in DCMWRD and starts
 
disk controller.
 
H. 	DRDEOF. Chedks the double EOF to make sure that it Was
 
correctly written.
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I. 	DREAD. Sets up to read from disk and calls DRDBLK.
 
J. 	DREWI. Rewinds the magnetic tape drive.
 
K. 	DWRITE. Sets up to write on the disk and calls DRDBLK.
 
L. 	FINDIR. Finds the status area on the disk from the infor­
mation in the master and user directories on the disk.
 
M. 	 INSERT. Places a sample segment entry into the proper space
 
in a disk block. There are seven entries per block.
 
N. 	STATUS. Reads the current block from the disk, calls INSERT
 
to add the new data, and writes the block back on the disk.
 
2.13.3.3 Constants and Variables
 
A. 	 Internai
 
1. 	DBFAD. Contains address of data to be saved on disk.
 
2. 	DCMWRD. Contains current disk command (WRITE or READ).
 
3. -DEOF. -Contains negative zero if writing or reading an
 
EOF; otherwise it is zero.
 
4. 	DIADRS.. Address of first status block on disk is placed
 
here by FINDIR.
 
5. -DLASB. Contains current disk block address.
 
6. 	DLASBF. Contains current buffer positions
 
7. 	DPASS. Contains 1 if this is the first pass (WRITE
 
TAPE); contains 2 if this is the second pass (READ/
 
COMPARE).
 
8. 	DTAP. Contains unit number of tape drive.
 
9. 	DTCMD. Contains current tape command for DMTGO.
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10. 	 DWCD. Contains WRITE command for first pass and READ/
 
COMPARE for second pass.
 
11. 	 RPTIN. Contains number of retries.to be allowed for
 
tape errors.
 
12. 	 RPTOUT. Contains the number of skips to be allowed
 
on write errors.
 
B. External. DATCOM contains the tape unit number.
 
2.13.3.4 Flow Charts. See following pages.
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2.14, COMA LACIE STATUS DISPLAY (REVEAL)
 
2.14.1 Background
 
A. 	Author. J. E. Bennett, Jr., Aeronutronic Ford Corp.
 
B. 	Intent. Displays on the monitor the status intormation cur­
rently written on the disk. This allows the operators to
 
determine which jobs were run successfully, not run success
 
fully, or not run at all.
 
C. 	Program History
 
1; Production Tape Date. 28 May 1975
 
2. 	Author. J. E. Bennett, Jr.
 
3. 	Authorization. JSC Form 994, TIRF No. 1700
 
4. 	Test Case. TPS (JSC Form 1225) No. A15
 
5. 	Revisions. Reference Appendix B, paragraph B.14
 
2.14.2 Introduction
 
2.14.2.1 	 Hardware Requirements
 
" FR80 with disk
 
" 9-track tape drive.
 
2.14.2.2 Software Requirements
 
111109 111166
 
111164 111164 FILM
 
DISK STATUS
 
2.14.2.3 Assembly Parameters
 
A. 	BIGBUF. If 0, allows full monitor with dispatch table dis­
play.
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B. 	 7-TRACK. If 0, prevents assembly of 7-track tape code.
 
C. 	9-TRACK. If 0, prevents assembly of 9-track tape code.
 
D. 	CAMNUM. If 0, prevents assembly of camera supervision
 
code.
 
E. 	NOFOCS. If 0, prevents insertion of focus 'pattern.
 
F. 	FONT. If 0, selects I.I.I. film font.
 
G. 	FASTTY. If 1, inserts program interrupt teletype controls.
 
H. 	EBCDIC. If 1, inserts EBCDIC character code.
 
2.14.2.4 	 Operator Commands
 
*REVEAL STATUS INFO
 
*WIPE OUT STATUS BLOCKS
 
*DUMP STATUS TAPE
 
2.14.3 Analysis
 
2.14.3.1 Major Control Section
 
A. 	Description. At location BEGIN, the first three blocks of
 
the status area are read into core. The program then
 
enters a loop which flashes the headers and then flashes
 
the three data blocks, one line at a time-. There are seven
 
entries per block, so 21 entries are displayed on the
 
monitor. The program remains in'this loop until inter­
rupted by the operator. The operator can have the program
 
read the next block -or back up one block (if not already
 
at 	the beginning). The new block is inserted into position
 
three, the other blocks move up, and the first block moves
 
off the screen. The display rotates seven entries at a
 
time.
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B. 	Input/Output
 
1. 	Input. Input data is already on the disk.
 
2. 	Output. Output data is in the form of a visual display
 
tb the monitor or to 9-track tape.
 
C. 	Linkages
 
1. 	External
 
Calling
 
Routine Program Sequence
 
FINDIR DISK STATUS JMS FINDIR
 
NDBUG 111166 JMS MDBUG
 
MONINT 111166 JMS MONINT
 
MERASE 111166 JMS MERASE
 
2. 	Internal
 
Calling
 
Routine Sequence
 
CHEC 	 JMS CHEC
 
HEADPT 	 JMS HEADPT
 
DISBLK 	 JMS DISBLK
 
GETBLK 	 JMS GETBLK
 
LINE 	 JMS LINE
 
2.14.3.2 Subroutines
 
A. 	CHEC' Checks for keyboard entry from operator and takes
 
pioper action if required.
 
B. 	DISBLK. Controls the display of one block of data and calls
 
LINE to display each line.
 
C. 	GETBLK. Reads a block from disk.
 
D. 	HEADPT. Plots the header for the display.
 
E. 	LINE. Plots one sample segment entry as one line of data.
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2.14.3.3 Constants and Variables
 
A. 	BASEPT. Identifies message pointers for production com­
pletion code messages.
 
B. 	BLKCNT. Contains the number of lines remaining to be dis
 
played in a block.
 
C. 	BLOCK1. Pointer to the first block to be displayed.
 
D. 	BLOCK2. Pointer to the second block to be displayed.
 
E. 	BLOCK3. Pointer to the third block to be displayed.
 
F. 	BLOK. Pointer to the current block to be displayed.
 
G. 	DEADLNt. A dummy line of zero entries used as filler.
 
H. 	DSCAD. Contains the disk address of a block to be rea
 
I. 	HEADER. The first location of the header data.
 
J. 	LINEPT. Contains the address of the current line.
 
K. 	MEMAD. Contains the core address of a disk block to ,be
 
read.
 
L. 	NEXT. Points to the address of the next block on the
 
'disk which can be displayed.
 
M. 	POINTR. Table which contains the disk addresses of the,
 
datqblocks on the disk.
 
N. 	TABEL. Locates the monitor dispatchjitable for the ASP
 
MONITOR.
 
0.. 	 XDE. X delta for spacing.
 
P. 	XST. X starting position on screen.
 
Q. 	YDE.. Y delta for spacing.
 
R. 	YST. Y starting position on screen.
 
2.14.3.4 Flow Charts. See following pajes.
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2.15 COMA LACIE PRINT PROCESSOR FOR 105 mm FICHE (LACPRT)
 
2.15.1 Background
 
A. 	Author. F. C. Ashton, Aeronutronic Ford Corp.
 
B. 	Intent. Requested when LACIE print is to be output to
 
105 mm fiche.
 
C. 	Program History
 
1. 	Production Tape Date. 1 April 1975
 
2. 	Author. F. C. Ashton
 
3. 	Authorization. NASA/JSC Form 994, Transmittal/
 
Information Request Form No. 2791
 
4. 	Test Case. TPS No. A16
 
5. 	Revisions. Reference Appendix B, paragraph B.15
 
2.15.2 Introduction
 
2.15.2.1 Hardware Requirements
 
o FR80 with 12K memory
 
* 9-track tape unit
 
* 105 mm fiche camera
 
* Disk.
 
2.15.2.2 Software Requirements. The following files found in
 
I.I.I.'s SYM Directory are required:
 
PRINTF COM 111164 111162 111186
 
111109 111163 111161 ASROUT
 
111166 III18S 111188
 
DISK STATUS 111147 111161 GO
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2.15.2.3 Assembly Parameters. The assei
 
should be set for the proper machine configuration. Assembly
 
parameters specific to LACPRT program are as follows.
 
A. 	TWOBUF. If 1, indicates double buffer.
 
13. 	 FASSTTY. If i, defines program interrupt telerype controls.
 
C. 	PTYPE. If 3, indicates EBCDIC forms.
 
D. 	FONT. If 0, indicates standard I.I.I. character font.
 
E. 	TAPELB. If 1, indicates standard IBM tape-labels.
 
F. 	NASA. If 1, indicates special characters used at JSC.
 
G. 	EBCDIC. If 1, indicates standard IBM EBCDIC character se
 
H. 	LOCASE. If 1, indicates lower case character set.
 
I. 	BI}3BUF. If 0, allows maximum amount of features with min
 
mum buffer space.
 
J. 	 MTSIZE. Defines length of system tape buffers (513 words
 
K. 	MTTSIZ. Defines length of teletype buffer (192 words).
 
L. 	MANYUP. Indicates that page count is printed with frame
 
count when the accounting information is output to the
 
teletype.
 
M. 	 FTYPE. Indicates the fiche camera.
 
N. 	 DSKMON. Indicates the disk monitor routine to be
 
assembled.
 
0. 	NEXPAG. Equivalent to NEXPIC Routine.
 
P. 	 7-TRACK. If 0, indicates no 7-track code to be assembled
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Q. 	9-TRACK. If 1, indicates 9-track code to be assembled.
 
R. 	MUMBLE. If 1, indicates that during assembly time print
 
commands are output to TTY.
 
S. 	ALLOW. Defines number of words for save index information
 
(2123).
 
T. 	TITLE. If 1, indicates title code to be assembled.
 
U. 	FINDEX. If 1, indicates index code.
 
V. NDXBLK. If 7, indicates number of words per index entry.
 
2,15.2.4 Operator Commands
 
*TIME=4 :52 '2.6"
 
*FRAME=O
 
*CURRENT PAGE=O
 
*GO
 
*CONTINUE
 
*TITLE
 
*END JOB
 
*MAKE FILM=1
 
*CLEAR
 
*ADVANCE
 
*BACK
 
*USE=l
 
*REWIND
 
*SKIP
 
*TRY AGAIN=10
 
*STANDARD LABELS=YES
 
*UNLABELLED=NO
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*FORM= NULl05
 
*INDEX FORM= LACIND
 
*ERROR FORM=NO
 
*PITCH-MARGIN=35,52
 
*SIZE OF TITLE=7175,6150
 
*IMAGES PER FICHE=I6,14
 
'*HITS-CHARSVEC,PTS,TITLE,CMARK=1,l,1,2,1
 
*FOCUS
 
*LOAD=LACPRT
 
*ROTATION=O
 
*WIPE OUT STATUS BLOCK
 
*DUMP STATUS TAPE
 
*STATUS JOBS (O=YES,1=NO)=O
 
*SEARCH TITLE(0=NO,l=YES, TITLE NO.)=O,O
 
*TERMINATION DUE TO ERROR
 
*NEXT TITLE
 
2.15.3' Analysis
 
2.15.3.1 Major Control Section
 
A. 	Description. Control is given to the LACPRT Program at
 
location BEGIN. The program clears the status buffer,
 
STABUF to EBCDIC spaces. The title number, BSTNO, and
 
total fiche per title, BFICTOT, are set to zero. A (-1)
 
is stored in location RECRT for record number. A call is
 
made to subroutine INSET6 to set the print intensity.
 
Then a'call is made to the TOPPAG Subroutine to set
 
the lines per page and the X and Y coordinates. The
 
Tape Handler Subroutine is initialized by calling
 
MTRINI. The fiche tontroller.is initialized, and the
 
fiche advances one blank fiche. Then a call is made
 
to input the calendar date and calculate the Julian
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date and to TTAPNO to accept the tape number. The spacing
 
and rotation is set by calling SETPLS. The main print lcop
 
consists of subroutines RECGET, CKCOM, ACODE'and RRTLN.
 
The RECGET Subroutine gets one logical record at a time
 
from the tape handler. The CKCOM Subroutine checks for
 
COM control records and processes the COM controls. ACODE
 
translates the first character of print image record as
 
carriage control. The PRTLN Subroutine outputs the print
 
image to fiche.
 
B. 	Input/Output
 
1. 	Input data is input from a 9-track tape drive; The
 
tape can be standard IBM label, nonstandard label or
 
unlabeled. The data is in a fixed-length record for­
mat (blocked) with 931 eight-bit bytes per block. Each
 
logical record will be 133 bytes in length. A logical
 
record contains a COM control record or print image
 
record. A COM control record can be a job separator
 
record, a title record, or an indexing record. A print
 
image record is 133 bytes, with the first byte contain­
ing the standard ASCII carriage control and last 132
 
bytes containing EBCDIC characters.
 
2. Output. Output of data is to 105 mm fiche. The fiche
 
contains 16 rows by 14 columns; the first row of data
 
is title information.
 
3. 	Tape Output. The status of each job is output to tape.
 
The status contains the job ID, the number of fiche
 
output, the job number, and date of run. Each status
 
record is 66 bytes long.
 
4. 	Message Output
 
a. 	TITLE ERROR. This is output to the teletype when
 
the title record is in error.
 
b. 	TITLE INFORMATION. This is output to the teletype
 
along with JOB ID NO.
 
REPRODUCIBILITY OF THE 
iRIGINAL PAGE IS POOR 
2-739 
SISO-TR531
 
Vol. II
 
c. 	ENTER TAPE NUMBER. This is output to the teletype
 
and the machine waits for an answer, giving the
 
source tape number. The operator types up to six
 
characters of informatioh;
 
d. 	ENTER DATE. This is output to the teletype, and
 
the machine waits for an answer, giving the calen­
dar date. The operator types up to six characters
 
of information in the format MM/DD/YY.
 
C. 	Linkages
 
1. 	External
 
Routine 	 Program
 
ACCTG 	 111166
 
FCFIN 111166 ADVAN
 
FC7CLR 111166 ADVAN
 
FICTAP 111188
 
FRSPIC 	 111166 ADVAN
 
GETIN 111161
 
GETNUM 111161
 
KYBLIS 111166 
MDONEX 	 111166 INVAN
 
MDOUT 111166
 
MCRLF 111166 ADVAN
 
MMESSG 111166 ADVAN
 
MONOUT 111166 INVAR
 
MTRINI II163
 
MTLAC 111163
 
NEXPIC 111166 ADVAN
 
MNBRIT 111166
 
PSTLL 	 111166
 
ROTATE Iil66
 
SETPLS 111166
 
SETXYS 111166
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2. 	Internal Routines
 
ACODE DDST JULDAT TITNX
 
BLDREC ERRTRM LACEOV TOPPAG
 
CARCON FICOUNT LACEND TOTTY
 
CKCOM FRFLAS LEAP TTAPNO
 
CHRGET GTFNDX MVCOM TTCHAR
 
CHROUT INSET3 PRTLN TTTINT
 
COMEND INSET6 RECET TTTPUT
 
COMOST INXCK STNQYE TTTWD
 
CONVER JOBERP STNENO TYPFRX
 
DDCL JOBSTU STUJOB
 
2.15.3.2 Subroutines
 
A. 	ACODE. Translates ASCII carriage control (EBCDIC character)
 
to line spacing as follows.
 
o + = overprint 
e Space = space one line
 
o 0 = space two lines
 
v - = space three lines 
a 1 = skip next frame
 
* Any other character = space one line.
 
This subroutine sets the parameter CARCNT (carriage counts,
 
or the right number of line spacings). When the carriage
 
control is 1, the parameter LNCT (lines per frame) is set
 
to -1. Calling sequence: JMS ACODE/CARRIAGE CONTROL IN AC.
 
B. 	BLREC. Builds the status buffer from the title stored in
 
the title area. When the switch, BLDSW, is set to a NOP,
 
the status is not built. When BLDSW is set to a SKP, the
 
status buffer is built. Calling sequence: JMS BLREC.
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C. 	CARCON. Does the line spacing for the frame of data. The
 
subroutine is called after the ACODE Subroutine. The line
 
spacing is contained in CARCNT. This subroutine counts the
 
lines per frame in LNCT and does a frame advance-when a
 
total of 64 lines is reached. Calling sequence: JMS CARCON
 
D. 	CKCOM. Processes all COM control records (i.e., separator
 
records, title records and index records). Calls MVCOM
 
Subroutine to move separator and title records into the
 
title area, and appends the tape number to the separator
 
information, The routine does not return control to the
 
main program until a print image (non-COM control record)
 
is detected. Calling sequence: JMS CKCOM
 
E. 	CHRGET. Gets one character at a time from tape buffer.
 
The character is returned to AC and MQ. Calling sequence:
 
JMS CHRGET
 
F. 	CHRPUT. Stores a character at a time in the status buffer.
 
Index register 12 contains the address of word that charac­
ter is to be stored. The switch SWWCH tells in which part
 
of the word to store the character (NOP in the second half,
 
SKP in the first half). Calling sequence:
 
LAC CHARACTER
 
JMS CHRPUT
 
G. 	COMEND. Called to end fiche when in the title search mode.
 
Calling sequence: JMP COMEND
 
H. 	COMOST. Converts the binary fiche count and title number
 
to EBCDIC. Calls STATUS to write status buffer to disk.
 
If. there has been a new reel mounted, the new tape number
 
is moved to separator area. Calling sequence: JMS COMOST
 
I. 	CONVER. Converts a three-digit binary number to EBCDIC
 
number (one byte per word). Calling sequence:
 
LACA ADDRESS OF EBCDIC BUFFER
 
JMS.CONVER
 
LAC BINARY VALUE
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J. 	DDCL. Jumps to clear number which wipes disk status block
 
clean. Calling sequence: JMP DDCL
 
K. 	DDST. Jumps to DDMT, which writes the disk status to tape.
 
Calling sequence: JMP DDST
 
L. 	ERRTRM. Called when the run is aborted. Sets the error
 
flag and writes out the status to disk. Calling sequence:
 
JMP ERRTRM
 
M. 	 FICOUNT. Adds 1 to fiche count when fiche is ended.
 
Calling sequence: JMS FICOUNT
 
N. 	 FRFLAS. Flashes index forms. Calling sequence: JMP FRFLAS
 
0. 	GTFNX. Jumps to GTFRIX to load index forms. Calling
 
sequence: JMP GTFNX
 
P. 	INSET3. Sets the title intensity to 24. Calling sequence:
 
JMS INSET3
 
Q. 	 INSET6 Sets the print intensity to 48. Calling sequence:
 
JMS INSET6
 
R. 	INXCK. Checks each print line for the index line. If the
 
print line is to be indexed, the subroutine calls INXDO to
 
save off index from print line. Calling sequence: JMS INXCi
 
S. 	JOBERR. Dummy subroutine used to display TERMINATION DUE
 
TO ERROR. Calling sequence: JMS JOBERR
 
T. 	JOB-STU. Displays title search parameter, TITWD,, and title
 
number to be searched, I. Calling sequence: JMS JOBSTU
 
U. 	JULDAT. Accepts from the teletype the date of the run and
 
calculates the Julian date. Calling sequence: JMS-JULDAT
 
V. 	LACEOV. Entered from Tape Read Subroutine when a new reel
 
of job has been mounted. The subroutine accepts the new
 
tape number, and sets LATPCH in the subroutine COMOST to
 
move the new tape number into the status buffer after the
 
old status buffer is written out. Calling sequence:
 
JMS LACEOV
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W. 	LACEND. Entered when end-of-file is detected on standard
 
label files. The subroutine finishes the last fiche and
 
writes the last status buffer to disk. Calling sequence:
 
JMS LACEND
 
X. LEAP. Entered when a leap year will affect the Julian
 
date; adds 1 day when the number of the year is divisible
 
by 4. Calling sequence: JMS LEAP
 
Y. 	MVCOM. Moves COM control information to title area and
 
saves the address where the title information is stored.
 
Calling sequence: JMS MVCOM
 
Z. 	PRTLN. Outputs a print image line to film and calls CARCC
 
to set line spacing. Calling sequence: JMS PRTLN
 
AA. 	RECGET. Gets a logical record from the tape buffer. The
 
table RECPRT contains the address of each logical record.
 
The subroutine loads the address of logical record in
 
CHRADD and puts the first character of the record in AC
 
and MQ. The routine calls MTLAC when physical record is
 
required. Calling sequence: JMS RECGET
 
BB. 	 STNOYE. Displays the flag STANN for a status job. Callin
 
sequence: JMS STNOYE
 
CC. 	STYENO. Entered when STATUS JOBS is typed in; sets BLDSW
 
(NOP for nonstatus jobs and SKP for status jobs). Calling
 
sequence: JMP STYENO
 
DD. 	 STUJOB. 
 Sets the title number for search title command.
 
Calling sequence: JMP STUJOB
 
EE. 	 SENEXT. Searches down to next title when the NEXT TITLE
 
command is given. Calling sequence: JMP SENEXT
 
FF. 	 TITNX. Dummy subroutine to display the next title. Call­
ing sequence: JMS TITNX
 
GG. 	 TOPPAG. Sets the beginning X and Y coordinates for a fram
 
and sets lines per frame to 64. Calling sequence:
 
JMS TOPPAG
 
HH. 	 TOTTY. Outputs messages to the teletype and waits for in­
put from it.' Calling sequence: JMS TOTTY
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II. 	 -TTAPNO Outputs to the teletype the message ENTER TAPE
 
NUMBER and waits for six-digit input. Calling sequence-:
 
JMS TTAPNO
 
JJ. 	TTCHAR. Translates an eight-bit EBCDIC character into a
 
six-bit ASCII character. Register 11 is loaded with the
 
address of the buffer containing the EBCDIC character.
 
Calling sequence:
 
JMS-TTCHAR
 
DAC CHARACTER, 6-BIT ASCII
 
Calling
K. 	 TTTINT. Initializes the teletype output buffer. 

sequence: JMS TTTINT
 
LL. 	 TTTPUT. Stores three ASCII characters per word
 
to teletype. Calling sequence:
 
LAC ASCIi CHARACTER
 
JMS TTTPUT
 
Calling sequence:
MM. 	TTTWD. Sets character count TTTCT to 3. 

JMS TTTWD
 
NN. 	TYFPRX. Displays index form name. Calling sequence:
 
JMS TYFPRX
 
2.15.3.3 Constants and Variables
 
A. 	External
 
1. 	CHDELX. Variable that contains X spacing.
 
2. 	CHDELY. Variable that contains Y spacing.
 
3. 	CHRSIZ. Variable that contains character size.
 
4. 	CHRSZ. Variable that contains character size.
 
5. 	CURBUF. Variable pointer to current tape buffei
 
address.
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6. 	DEcNUM. Variable that contains decimal binary number
 
after BEGIN converts ASCII to binary.
 
7. 	EXPND. Buffer used by Indexing Subroutine.
 
8. 	GOND. Buffer used by Indexing Subroutine.
 
9. 	FC7SUB. Instruction change (add two) when initializin
 
the fiche camera in 111186. Changes back to "subtract
 
one" during run.
 
10. 	 FCENDJ. Instruction to jump to UNLEND for the unlabeled
 
end-of-job routine.
 
11. 	 FICTB. Table for title buffer.
 
12. 	 FRANNM. Variable frame count.
 
13. 	 INXDO-l. Instruction to jump to FISCOUNT. Add to
 
frame count.
 
14. 	 LEFTX. Constant starting X coordinate.
 
15. 	 MAXTRW. Variable used by 111185 Title Routine; program
 
initializes MAXTRW to zero.
 
16. 	 MCHTAB. Table for six-bit ASCII teletype codes.
 
17. 	 MDISIZ. Constant character size of monitor display (63).
 
18. 	 MDISPL. Constant spacing between character on monitor
 
display (384 scope points).
 
19. 	 MTCNT. VariAble number of Mords remaining in tape
 
buffer.
 
20. 	 MTBOF2. If -1, instruction to jump to LACEOV, the
 
Standard Label End-of-Volume Routine.
 
21. 	 NEXBUF. Variable pointer to next tape buffer.
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22. 	 PBUFSZ. Constant; the number of words in the tape­
buffer (466).
 
23. 	 PGNAME. Constant; the program name LACPRT.
 
24. 	 RECPIN. Variable to hold the intensity.
 
25. 	 REWCOM. Rewind constant for tape handler.
 
26. 	 SPCNUM. 'Constant containing Y spacing.
 
27. 	 VCHTAB. Table used to convert EBCDIC to ASCII.
 
28. 	 TEOF. Instruction to jump to LACEND, the End Fiche
 
Routine.
 
29. 	 TEOV-l. Instruction to jump to LACEOV, the End-of-

Volume Routine.
 
30. 	 TITARE. Constant pointer to temporary title buffer.
 
31. 	 TPOINT. Variable pointer to title buffer.
 
32. 	 TOPY. Constant containing Y starting coordinate.
 
33. 	 XFOFF. Constant containing X offset.
 
34. 	 YFOFF. Constant containing Y offset.
 
B. 	Internal
 
1. 	ACTADD. Variable; actual address of logical record.
 
2. 	BLDSW. Switch; when set to NOP, indicates status
 
'buffer 	is not to be output to disk; when set to SKP,
 
indicates status buffer is to be output to disk.
 
3. 	BFITOT. Variable containing binary fiche count.
 
4. 	BSTNO. Variable containing binary number of title
 
count.
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5. 	CARCNT. Variable number of spaces between lines.
 
6. 	 CHRADD. Variable address of current word in logical
 
record.
 
7. 	 CHRSAV. Variable used for temporary storage for second
 
character of logical record.
 
8. 	 CHRSW. Switch; when set to NOP, second character of
 
logical record is unpacked; when set to SKP, first
 
character of logical record is unpacked.
 
9. 	 COMCHR. Constant hexadecimal D9 COM control character.
 
10. 	 COMINS. Contains instruction LAC BSTNO or LAC SVBNO.
 
11. 	 COMESW. Switch; set to NOP for multi-title or to SKP
 
for single title jobs.
 
12. 	 COMSW. Switch set to NOP for multi-title or to SKP foi
 
title search.
 
13. 	 DATADD. Buffer to hold Julian date.
 
14. 	 DAY. Number of days entered.
 
15. 	 DAYTAB. Twelve locations used by JULDAT that contain
 
the number of days in each month.
 
16. 	 ENDATE. Constant containing message ENTER JULIAN DATE.
 
17. 	 EFMFL. Variable containing pointer for forms.
 
18. 	 EOTIF. Constant containing message END OF TITLE.
 
19. 	 FDNDXP. Variable pointer for indexing.
 
20. 	 FITOT. Variable EBCDIC buffer for fiche count.
 
21. 	 FRAMF. Variable pointer for indexing.
 
22. 	 FRMTAB. Variable seven-word table for forms.
 
23. 	 FXFMFL. Variable pointer for indexing.
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24. 	 HLDCHR. Variable used as temporary hold for first
 
character of status word.
 
25. 	 HOLD11. Variable used as temporary hold for register
 
11, address in status buffer.
 
26. 	 IFLASW. Switch; NOP (no indexing) and SKP (indexing).
 
27. 	 JUL. Table with length of 6; containes calendar date
 
digits.
 
28. 	 JULA. Pointer to JUL Table used in TOTTY.
 
29. 	 JULDAT. Julian date calculated by JULDAT Subroutine.
 
30. 	 LATRCH. Switch; NOP indicates same tape and SKP indi­
cates that a new tape reel has been mounted and the
 
tape number must be moved into status buffer.
 
31. 	 LINPOS. Variable containing actual line count for 
;indexing. 
32. 	 LNCT. Variable containing Tun count of lines per page
 
33. 	 LOKDAS. Switch; NOP indicates no check for slash.in
 
the title record and SKP indicates to check for slash.
 
34. 	 MONTH. Month number entered in JULDAT.
 
35. 	 NAMID. Constant containing message JOB ID NO.
 
36.-PROID. 	Variable processing indicator (0 = no error; 
1 = unrecoverable read error; 3 = recoverable read 
error). 
37. 	 RECADD. Variable containing logical record address.
 
38. 	 RECRT. Variable containing logical record number.
 
39. 	 RECSW. Switch; NOP indicates this is the first time
 
the RECGET Subroutine has called; SKP indicates this
 
is not the first time.
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40. 	 SAVEll. Variable used as temporary hold for register
 
11, pointer into title buffer.
 
41. 	 SAVE12. Variable used as temporary hold for register
 
12, pointer into status buffer.
 
42. 	 SEPHLD. Variable pointer to tape number separator
 
record.
 
43. 	 STANN. Variable containing display status flag.
 
44. 	 STVBNO. Variable containing save title number.
 
45. 	 SWWCH. Switch to pack two characters per word in status
 
buffer; NOP indicates first character and SKP indicates
 
second character.
 
46. 	 TAPBUF. Tape buffer.
 
47. 	 TEMP. Temporary storage location in LEAP.
 
48. 	 TITTW. Variable containing title search flag.
 
49. 	 TITSK. Variable containing title search count.
 
50. 	 TMPCT. Variable containing working storage count for
 
loop control.
 
51. 	 TITTY. Teletype buffer for input.
 
52. 	 TMPHLD. Variable containing holding address of binary
 
number converted to EBCDIC.
 
53. 	 TORJl. Switch used in TOTTY: NOP-TOTTY indicates to
 
accept calendar date; JMP TORJ3- accepts and processes
 
tape number.
 
54. 	 TORJ2. Switch used in TOTTY: JMP ASDEC-TOTTY indicates
 
to process Julian date; NOP indicates no further pro­
cessing.
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55. 	 TPIDNO. Constant EBCDIC message TAPE NO.
 
56. 	 TTEMP. Variable containing working storage counter.
 
57. 	 TTPBUF. Variable buffer to hold tape number from
 
teletype.
 
58. 	 TTPMES. Constant message ENTER TAPE NUMBER.
 
S. 	 TTTPT. Variable pointer into teletype output buffer.
 
60. 	 TTTCT. Variable counter containing number of charac­
ters per teletype word.
 
61. 	 WHICR. Switch; indicates which carriage control.
 
62. 	 XXSAV. Variable X coordinate.
 
63. 	 YEAR. Year number entered in JULDAT.
 
64. 	 YYSAV. Variable Y coordinate.
 
2.15.3.4 Flow Charts. See following pages.
 
2-750a
 
5 
SISO-TR531 
Vol. II 
6AC AT 
3TNOm -ctOts 
picH&7f3STA'o) 
5E7 Acd/?) 
C4Nu~T r0 
YOC#MLH'R 
OF4XpvuuCmmh~ 
'btGINL PAGE is POOR 
2-751 
SISO-TR531
 
Vol. II
 
0
 
E T fP4A)T 
,TNv7E 
7~ qOA-6-rCj 
I
 
5E--r T]4-& 
567 /57 rIme 
2-752
 
5 
Vol. II
SISO-TR531

0
 
T F1A '5 a' 
T'p AMP 
;7NVDFXGJ[ 
mc:.c LtR 
P I,c T .o 
IOPC­
2-753
 
SISO-TRS31
 
Vol. II 
0
 
A4i VANEWe 
IA-4 
r-A, 1; T, 
A/Vc C 7M 
7 
t
 
Xt ,
7­
tr A1al1 
D/+= L4 , 
2-754
 
SISO-TR531
 
Vol. II
 
C M- C*v7 
54oTCARR~r 
t~TL-/V 
tf­
2-75 5
 
SISO-TR531
 
Vol. II
 
T® 
IC
P44K 
2-756
 
SISO-TR531
 
Vol. II
 
5 P LW-O, Gacc 
&c4-1? i'A 
,- st*D Agcbv#$ 
Lo4.a .¢Ae
 
7 Al L 
5aT7 CfIywL 
C fl-*n9r.cTef
 
5SwIc#V' To 
2-7 57
 
SISO-TR531
 
Vol. II
 
5'Ta44MR5 
CMieA TVAP 
!ar ,MRS\ 
aflz 3a
ai 
c 
8-5
 
c-rGT /57Y 
or-S 
2-758
 
SISO-TRS31
 
Vol. II
 
T' TI A 
NO 
2-7 59
 
SISO-TR531
 
Vol. II
 
ZIT ZIV 
LNC P-,R4AIT
 
/ 7-PX~lv5CAN
IV
 
5~~O TTABc 
POOR jtFJpRODUORIGINAL BIIT OTH 
2-760 
SISO-TRS31
 
Vol. II
 
T
 
S5t-T 07NAt7 
CU*AMTER9 51dW', NO 
A-Do r 7-0 
Ptc I< ,Vz 
4AA-C T &5R 
v 
2-761
 
SISO-TR531
 
Vol. II
 
/A 
2-762
 
2-762
 
SISO-TR531
 
Vol. II
 
A T Cf+RCA/t7 
5rC/M CA'!7 
TO-
To ­
2-763
 
SISO-TRS31
 
Vol. II
 
5aT ch,,tC1T 
-/
 
9$T wh icA 
PIPODUIhIhITY OF THEIDArNAL PAGE is POoR 
2-764
 
SISO-TR531
 
Vol. II 
CKCM 
$1y 
IV7to
 
SIS 0-TISRb6 I
 
Vol. II
 
S-Txv
 
4,A
 
2-766
 
SISO-TR531
 
Vol. II
 
f 
gET swpe> ­
2-767
 
SISO-TR531
 
Vol. II
 
Mot/S 5.&Pt 
/REOAO To 
Tf45S0 k cgs 
T4rt 44eA 
51~TE-At2E.15Iq £A/ 
/VI eA 
$T'Ms "$TnPoEcmI OFK 
S1~ftEC)O I REPRODUCIBLITY OF THE OIGINAL PAGE IS POOR 
2-768
 
SISO-TR531
 
Vol. -II
 
0
 
5£ T TlvgN5 
74; t-ToR. 
Tc PR" /M 
2-76
 
2-769
 
SISO-TR531
 
Vol. II
 
8TIq
-r tDi71 r 
&1A10T1edud
 
277T 0/Sy 
2-770
 
SISO-TR531
 
Vol. II
 
5Si 
M4VE T7'IYf
 
T
-RE 
rp-To& Te 
5&:T MI'O" TP 
S 
tVPP24C4AI5w 
2-771
 
SISO-TR531
 
Vol. II
 
0
 
Nr= TkTL3' 
5c pftjwr 
-c5aTo7PA&* 
REPRODUCTBIhrrY'OF TMf 
ORIGINAL PAGE IS POOR, 
?-77? 
SISO-TR531
 
Vol. II
 
10
 
ST-Ft?5 
4
 
2-773
 
SISO-TR531
 
Vol. II
 
F C'b IM 
/vcT& 
I-All 
S/ -'-- Ti 
Ir ' 
CSAvSS 
T~-h 
-77
 
2-7 74
 
SISO-TR531
 
Vol. II
 
v/R 7Y 
r-A
/4tvvr.A T
-/ -t ,4: c ot-V , 
Alpr
"-/6 j T TA L
-rFea C.tsl/ 
po T 
, 3 
REPRODUCIBILITY OF THJ 
ORQaJNAL PAGE IS' POOR 
2-775 
SISO-TR531
 
Vol. II
 
574-r93 rp, 
S~sFTuSutA
-
R-4R7T5 ET 
SF-A 4R4
 
2-776
 
SISO-TR531
 
Vol. II
 
4F TITI-C 
2,l 
T M 
2-777
 
-- 
SISO-TRS31
 
Vol. II
 
IT 
au TPr-" 
6E T A 
r9c-77 TrT 
'-4 
z' 
2-778'
 
SISO-TRS31
 
Vol. II 
TTgrSRE 6, ' 
7) 31 4fF s 
Tr 
OF THERtRODUC]IT 
ORIGINAL PAGE IS POOR 
2-779 
SISO-TR531
 
Vol. II
 
p,(
t' 
T'4 69( T 
2i 
CM.A 87 0 
SISO-TRS31
 
Vol. II
 
/3-b Ss,id 
17
 
T771a)
 
2-7 81
 
SISO-TR531 
Vol. II 
T TT 'P 
Th3 
fr2'b I *79
,"TTC7' 
4fi&-5 
,-7*7 7 
2-782
 
SISO-TR531
II
 
Vol. 

7VCo/k 
J5Tec, c5r44C4A'N7R4JL­ep-c 
7 t wjo' ,V t , 
9i - 5 jA'L / 
0I 
If7 rvtof)3 

OF"'II 
RODUOI]LTh 
Iv,7 -1IA G-Nl P 5O 3I 
SISO-TR531
 
Vol. II
 
TF--d' /-­
tjAc T"R 
I'M A 
5 T T" 
XAoT9t E 
2-784
 
SISO-TR531
 
Vol. II
 
S
 
-SToA o 4 
$JtPE .ZVVPX 
(,, -4)40&1.5TOF- wh-- . 
K. 
C1hRbC T 
PR#A$4 COA9 
5Th~ 
Zn~ q'.r71-
RURODTIUITY OF T-49 
ORIGINAL PAGE IZ POOP 
2-785
 
SISO-TRS31
 
Vol. II
 
©
 
yT)S
CIO 
IN TIT2-7
 
2-786
 
SISO-TR531
 
Vol. II
 
2-787
 
SISO-TR531
 
Vol. II
 
574
 
IV(44489e r 
STOeM& 3 etA'f
IVNNDSR O-F 
a• A/cl T 
c4, Fe,?7 ­:--r 
13 IAI,*, 
313 f,q-A> 
Itp e-". To 
2-788
 
SISO-TR531
 
Vol. II
 
.r&F5Yr4T(451 
- ZN;gaP-b'13D4f 66zlr-?X 
fituT 5WT-, Kp 
I­
5F-TRE C, 
4
 
2-7 89
 
SISO-TRS31
 
Vol. II 
7
 
cI~j 
Cbfa.-t--7 
5 TOA--- ­
ft4 
Cj7G 
1/ 2A-9 \CCI 
S8 -rA 
I" r 
2-'790
 
SISO-TR531
 
Vol. II
 
Q 
\<.<+,4,<pL,, 
14dRFC 
#0uM*E 
£rfo,&g 19'
 
C I/Ire -
RWRODUCIBIThYY OF THE 
0 .a ,i, PAGE 18 POOR 
2-791
 
SISOTR531
 
Vol. II 
f -r1 4 .1k .4 A ­rt140T 
-NI.0P A,0 
2-792
 
SISO-TRS31
 
Vol. II
 
CA.7 LN 
2-79 3
 
SISO-TRS31
 
Vol. II
 
;ar"5 1 4gq17 
\P 5 7 a,,q7' 
zA-794 flPRODUCxMwpy OF THEMfIG1NAr PAGE IS -pOOR 
1A,
 
2-794
 
SISO-TR531
 
Vol. II
 
L'Mv7 xtv,' 
c
I-I 
PX5 
) 13
 
I F 
2-795
 
SISO-TRS31
 
Vol. II
 
/iv tET3 
IVA 
/5P,rI4 r\ 
2-796
 
SISO-TRS31
 
Vol. II
 
Al 
$a7T(TL-
i&TUPA/ 
MV

PN$EFT6 
2-797
 
SISO-TR531
 
Vol. II
 
Tpp: 
fV
 
T"H- LfNE­
$a T LUCT 
5tEO)UMIYT OF/tro 
flRODUJOIBIh1TY OFTH 
0IMfkL PAGE IS POOR 
2-798
 
SISO-TR531
 
Vol. II
 
58T T c 
X(-P*cI ro 
57*T4qT X -CO 
24 S-79
T 
2-799
 
SISO-TR531
 
Vol. II
 
2-8 00
 
SISO-TR531
 
Vol. II
 
Lj-u4
047-L 

7 
/ A. / 
a 
2-801
 
SISO-TR531
 
Vol. II
 
7rTAPA/\ 
/V 
OF THERPRODUC3ILITY 
ORIGINAL PAGE IS POOR 
2-801a
 
SISO-TRS31
 
Vol. II
 
2-802
 
SISO-TR531 
Vol. II
 
/ d,,-,< 
39-1
 
2-803
 
SISO-TR531
 
Vol. II
 
a5w 5 ArCe 
2c804C. 
2-0 
SISO-TR531
 
Vol. II
 
P0
 
LEA 
ChAt/ 4. 
nak/ ;7r,..2a

2-804a
 
SISO-TRS31
 
Vol. II
 
Vo 
MR 4M1V 
NET 5W Th,'
 
t rF r7-e/v 
r#.Og4 
2-8 05
 
SISO-TR531
 
Vol. II
 
r~ Tt i, 
W,)r7/" \E 
'rTf-Ti&5 
REPRODUCiBILI'y Op TE 
ORIGIN&AL PAGE IS POOR 
2-806
 
4 
SISO-TR531
 
Vol. II
 
r- TArt,
r / 
2-807
 
SISO-TRS531
 
Vol. II
 
JI 
CM07 
< 
/
 
/AAI 
2.-808
 
SISO-TR531
 
Vol. II
 
t:AtsX 
A­
rTh ,41T 
f-nDuCrnBm Y OF TE 
ORIGINAL PAGE IS POor 
2-809 
SISO-TR531
 
Vol. II
 
3L9cdt~ 
28N
 
2-810 
SISO-TR531
 
Vol. II
 
IO~ 
S-T ,&#?44 
2-811
 
SISO-TR531
 
Vol. II
 
5 7W1'ft 
-\/
 
c 92 
TW Al 
7,c 
2-812
 
SISO-TR531
 
Vol. II 
3p. 
Tj rtE 5a-CM 
a u 
$YqAdIE Tre 
5 - R 9 T T4 '­
;,asccaUA17 
I 
2-4 
; 
2-813
 
SISO-TR531
 
Vol. II
 
!o~t3\ 
wc-7 
2-814
 
SISO-TR531
 
Vol. -II
 
rztC4uMIT-
9+C9l-A4'b' F'GP 
c'WT/ 
2-815
 
SISO-TRS31
 
Vol. II
 
APPENDIX A
 
SOFTWARE AND TEST TAPE
 
REQUIREMENT SPECIFICATIONS
 
AND ACCEPTANCE TEST PROCEDURES
 
The applicable documents-listed in paragraph 1.3 of this volume
 
may be obtained from the SISO Data Control Unit, 488-1270, ext.
 
393, if needed. Documents should be requested by document number
 
as shown in paragraph 1.3.
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APPENDIX B
 
PROGRAM REVISIONS AND
 
FEST PREPARATION SHEETS
 
The following paragraphs list revisions to each program described
 
in the text of this volume, including date and author of revision
 
and test preparation sheet (TPS) number (JSC form 1225). Where
 
applicable, copies of the TPS are included, along with additional
 
explanatory material.
 
B.1 	 COMA DTE PROCESSORS FOR 16 mm FILM (16DT36, 16DT48), AND 10
 
mm FICHE (I05DT6, 105DT8)
 
See paragraph 2.1. Revisions are as follows:
 
Date Author EO/TPS No. 
20 May 1972 W. T. Jackson E0127F - TPS Al 
31 October 1972 W. T. Jackson E0127F - TPS A2 
TPS No. Al and A2 follow.
 
B-l
 
SISO-TRS31
 
Vol. II
 
IAl Cof..u, liong2 TPS No 127F - 4/
 
Non.Conligurotion TEST PREPARATION SHEET 3 SC ICat No.
 
Ey Ch a n oN'Mad A. Sheet Number NASA - MANNED SPACECRAFT CENTER 
f 2
 
6 S C No Model No 7 Dote 8. Time 9- Need Dote
 
5 Page..__1. 
O Drowings. Documents. Ocp',. & Part Number(s) 11.Contract Number 
12. Serial Number 
IJ. System 14 Ref E. 0. ,'-nbor
 
COM 127F
 
55 TPS Short Title 16. WF. Req
lDE 7th Size Character & 16m Cut Marks 16._W.___ 
I7. Reoson for Work­
21 lnsp.Th -- hip18 DESCRIPTION (Print or Type) 
PART 1 - DIE 7th SIZE CHARACTER 
1. LOAD 16DTE48-UCAM PROGRAM V 
2. LOAD 7th SIZE DTE TEST TAPE
 
3. TYPE UNLABELED ON TELETYPEV 
4. TYPE GO TO INITIATE PROCESSING
 
5. NOTE DATA IS DISPLAYED ON CRT AS IT IS RECORDED _ 29 
. 
-8. VERIFY RESULTS OF 132 CHAR/LINE, 64 LINE/PAGE
 
PART 2 - 16ram CUTMARKS
 
"1. LOAD CLEAN 16mm CUTMARK PROGRAM V _
 
2. LOAD COM TEST-TAPE 1A 1/
 
3. TYPE GO TO INITIATE PROCESSING _ _ 
4. NOTE DATA AND CUTMARKS ARE DISPLAYED ON CRT AS IT 2
 
_ IS- RES._ ________________
__ CORDED
5. VERIFY RESULTS OF PROCESSING ON 16m FILM V 
_ Pp___. (PRESENCE OF CUTNARKS)
I? Prepared By 20. Final Acceptance Dote 
L. S, Loctcler ________________________ 
kt-ER TO rx<)CFOURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOX Rc%1Jl~i.DSGJATUE___­
------"_D I__JR___T
Conlostr Date Doteto NASA 
,_ - _- . .. ..
 
W FORM MASA-SC--Comf., Hostior., Tea* Co.'y 11225AiL 65) 
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TEST PREPARATION SHEET TF No 
CONTINUATION SHEET sic 
NASA - MANNED SPACECRAFT CENTER 
DESCRIPTION (Print or Type) 
__________________________________________________________ 
Ct1, 
2 
Tech
_Cant 
127-4 
2 
AS A NASA 
6. PROCESS FILM ON XER$X COPYFLO IN 
TO VERIFY COMPATIBILITY 
BUILDING 227 _ _ 
PAP-T I (CON -ViMWI0 b 
Go. Nor- Apr EpFP-c' 
--'t'pr C- otV 
Q_F1IU Tb PA&E 'X IOP 
T/ 
r" . 
6- -72 
/. 
*r1sA UUI III NASA -MSC -Cml. FIosstos.Te. s cepy t 
B-3 
REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 
SISO-TR531
 
Vol. II
 
A] cK5210 	 2 TPSNo E.O. 127PFAZ$'uraton 	 SHEETpj -io CanF.g 	 TEST PREPARATION 3 a3,' Cl .ngo 3 SC4 C LN 
&O, - MANNED SPACECRAFT CENTER[thj CNumner 	 NASA-
__ _ __ 	 Page 1 0of 
6S C o 	 Model No 7. Date 8 Time 9. Need Date 
30. rigs Document, Ocp',s. Part Number(s) 	 II Contract Number 
12 Serial Number 
13 System 	 14. Ref. E. C fhlfvaer 
Computer Output Microfilm FR80 	 127F
 
15 TPS Short Title 	 16 Wt.'Req 
16mm DIE 36/48 Bit Cutmarks & Job ID
 
17. R.oshn far Work. To A/T the 16mm DIE Programs to provide for modifications as 
defined in E.O. 127F, Section 2.2a.
 
21. In~sp
2 	 filT N18 DESCRIPTION (Print or Type) 	 NASATech 27 	 CONT . 23 
The purpose of this test is to demonstrate the capability of 
the 16mm DTE Programs to output the Job ID Records (76 second S) 
and to output cutmarks on either every frame or at the 
beginning of each job only, depending on the STRIP CHART 
option 	parameter.
 
I. 	 This portion of the test demonstrates the ability to
 
output the Job ID Records and to output cutmarks on
 
each frame using DTE -36 Bit data.
 
a. At the tape transport:
 
-	 (1) Mount TAPE 3Q and set UNIT SELECT switch 
to Unit 1. 
b. At the teletype:
 
(1) 	 Type CNTRL D to load Disk Debug. Verify 
page of previous prqgram on the CRT. 
9. Prepared By20 	 Final Acceptance Date 
'' i DUEFOR REQUIRED SIGNAURES J REFER TO PROCEDURES Ft RZQLIlPW.' SIGiATURES 
Contrnctor " Date NASA Dte 
~ ± 	 . ­s'7& 
MC tos OsA'2 	 iWt5) NASA-MSC--C-CsI., Hiouttu, Texn. copy 
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TPS N. E.O. 127F -/ 7 
TEST PREPARATION SHEET 	 SIC o.1 27-,SC Cal Nd.
 
CONTINUATION SHEET 
NASA -	 MANNED SPACECRAFT CENTER 5P.. 2 
Inp 
T.chDESCRIPTION (Pri.t or Type) C.n, NASA 
(2) Type FR8; 16DT365J to load the 16m 
DTE 36 Bit program. Verify that
 
*MONITOR is tvped~o h ee ey__
 
(3) 	 Type UNLABELLED/J. for unlabelled tape _ _ 
processing. 
(4) 	 Verify * OK is typed on the teletype. _ _ 
(5) 	 Type GO/) to initiate TAPE 3Q
 
processing. Verify that the starting
 
time and frame number are typed on the
 
teletype. NOTE - that all data is
 
displayed on CRT monitor as it is
 
recorded.
 
(6) 	 Verify that elapsed job time, frame _ _ 
number, and * END OF FILE are typed on
 
the teletype.
 
(7) 	 Type REWIND/) to rewind TAPE 3Q. 
Verify that * OK is typed on the 
teletype. 
(8) 	 Type CLEAR/ at the teletype. Verify _ 
that * OK is typed on the teletype. 
II. This portion of the test demonstrates the ability
 
to output the Job ID Records and to exercise the
 
STRIP CHART option to output cutmarks once per
 
job and on an end of fileDTE 36 bit.
 
a. At the teletype:
 
(1) Type STRIP CHART/. on the teletype to
 
exercise option of cutmarks once per_ 
job. 	 Verify * OK is typed on the
 
teletype.
 
www _ _ (2) Type UNIABELLED/ . Verify * OK. 
copy& rOM 1 	 Hooo, Toi.tfl$AUMt NASA-MSC-Co.t. 
SREPRODUCIBILTY OF THE B-S ORIGINAL PAGE IS POOR 
____ 
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IPS~o E.O. 2 7F'f 
SHEETTEST 	 PREPARATION 
C. NosicSHEET 

NASA - MANNED SPACECRAFT CENTER
 
CONTINUATION 
DESCRIPTION (Prit or Typo) T ---- -Co NASA 
(3) 	 Type GO/ to initiate TAPE 3Q processi 
Verify that the starting time, frame 
number, are typed on the teletyue. --
NOTE - that all data is displayed on 
the CRT monitor as it is recorded. 
(4) 	Verify that elapsed iob time. frame
 
number, * END OF FILE is.typed on the
 
teletype.
 
(5) 	 Type REWIND/,' to rewind TAPE 30.
 
Verify that * OK is typed on the
 
teletype.
 
(6) 	 Type CLEAR/I at the teletype. Verify
 
that * OK is typed on the teletype.
 
b. 	 At the tape transport:
 
(1) 	 Verify that TAPE 3Q is rewound to load ___ 
-point. 
(2) 	 Dismount TAPE 3Q. "'____ 
III. This portion of the test demonstrates the ability
 
to output the Job ID Records and to output cutmarks
 
on each frame using DTE 48 Bit data.
 
a. 	 At the tape transport:
 
(1) 	 Mount TAPE 5Q and set unit select
 
switch to Unit 1;
 
b. 	 At the teletype:
 
(1) 	 Type CNTRL D to load Disk Debug. _-___ 
Verify * DEBUG is typed on teletype. 
(2) 	 Type FR8:16DT48$J to load the 16mm DTE
 
48 Bit program. Verify that * MONITOR 
is typed on the teletype. 
MSCFORM t22SAUt IS) NASA-MSC-ComI. Hosi. T... 	 copy 
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TEST PREPARATION SHEET TPS NO E.O. 127F1ZJ1-
CONTINUATION SHEET 
S C Cal. No 
NASA - MANNED SPACECRAFT CENTER 
P.R. 4 o 
DESCRIPTION (Pr'nt 	 Toch nyP. 	 c., -T NASA 
(3) 	 Type UNLABELLED/, for unlabelled tpape 
processing. 
_____ 	 .(4) Verify * OK is typed on the teletype. 
___ 
(5) 	 Type G014 to XHXXX initiate TAPE 5Q
 
processing. Verify that the starting 
time and frame number are typed on the 
teletype. NOTE - that all data is I 
displayed on the CRT monitor as it is
 
recorded.
 
(6) 	 Verify that elapsed time, frame number
 
and * END OF FILE are typed on the
 
teletype.
 
(7) 	 Type REWIND/j to rewind TAPE 5Q.
 
Verify that * OK is typed on the
 
teletype.
 
(8) 	Tvpe.CLEAR/), at the teletype. Verify
 
* OK 	is typed on the teletype. 
IV. 	 This portion of the test demonstrates the ability
 
to output the Job ID Records and to exercise the
 
STRIP CHART option to output cutmarks once per job
 
and on an end of file. DTE 48 bit.
 
a. 	 At the teletype:
 
- (1) Type STRIP CHART/d on the teletype to
 
exercise option of cutmarks once per
 
job and on receipt of end of file.
 
Verify * OK is typed on the teletype.
 
(2) 	 Type ITNLABELLED/it . Verify * OK on 
teletype.
 
USCFORM flSA PU. 65) NASA -MSC-ConI. Hou... T.. Copy
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IIEST PREPARAT16N SHEET TSo [E0 2FA. 
CONTINUATION SHEET', 
... c N 
NASA - MARKED SPACECRAFT CENTER ,, 
DESCRIPTION (Prnt ar Ty'po,-
____ N 
(3) Type GO/I to initiate TAPE~50 
processinz Verify that the startin 
time and frame number are typed on the 
teletype. NOTE - that all data is 
-­ displayed on the CRT monitor as it is 
recorded. 
(4) Verify that elapsed job time, frame 
number, and * END OF FILE is typed on 
the teletype. 
(5) Type EWIND/.' to rewind TAPE 5Q. 
Verify that * OK is typed on the teletyp 
_ 
(6) Type CLEAR'!; at the teletype twice. 
_ 
Verify that * OKis typed on the 
teletype after each clear. 
b. At the tape transpert: 
J4J Verify that TAPE 50 is rewound Lo Io~d 
point. 
(2) Dismount TAPE 5Q. 
V. Develop the film and verify that the JobID and 
cutmarks are recorded as described in the tests. 
Verify that the frames of DTE data are identical 
to paes 59-64 of the COM System ATP. Note missing 
vectors in worst case Vector Test i(paAe59) and 
Vector Test (page 62) is same as original A/T. 
Data for vectors left off of data tapas. 
MSC.Con. ho.o. ?.x. 
-NASA Copy 
B-S rs. .PA(T 
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B.2 	 COMA GRAY-LEVEL, LANDSCAPE, AND CLASSIFICATION MAP PROCESSOR
 
FOR 105 mm FICHE (CLAGRA)
 
See paragraph 2.2. Revisions are as follows:
 
Date 	 Author EO/TPS No.
 
13 October 1972 W. T. Jackson EO-1S5F - TPS A2A
 
13 October 1972 W. T. Jackson EO-ISSF - TPS A2B
 
20 October 1972 W. T. Jackson EO-155F - TPS A2C
 
14 May 1975 J. E. Bennett TPS A3
 
TPS No. A2A, A2B, A2C and A3 follow. For TPS No. A2A, see also
 
paragraph B.2.1, tables B-i through B-4 and figures B-i through
 
B-3. For TPS No. A2B, see also paragraph B.2.2, tables B-5
 
through B-i and figures B-4 through B-7. For TPS A2C, see also
 
paragraph B.2.3, tables B-12 through B-16 and figures B-8 and B-.
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AConfnguration,"A~ 
ChI 2 TPS No E.. 155 
P B Non-Conflguroton TEST PREPARATION SHEET 3 C Cot. N. 
4. 	 Mod Sheet Number NASA- MANNED SPACECRAFT CENTER ­
________________ ___________S Page 1 ___ oF..3
 
-6 S'C No /Model No 7. Dole 8 Time 9 Need Date 
13 October 197Z 
10 Drawings. 	 Documents. Ocp's. & Port Number(s) II Contract Number 
NAS 9-1261
 
12 Serial Number 
13. System 	 14 Ref E O NumberComputer to Microfilm 	 155F
 
15 TPS Short Title 	 16. Wt Req. 
Classification Map Software Acceptance Test
 
17. Reoson for Work To verify the software development on the COM Syste. for the 
Classification Map Software as defined in PHO-TN598 and as required
 
under E.I. 	#1 E.O. 155F.
 
Insp18 DESCRIPTION (Print or Typo) 	 21. 
Tech 22 	CONT 23 NASA
 
r to the 	 tached handoutfor a description of the tests 
.	 and the test results.
 
TEST PROCEDURES
 
a. At the Tape Transport:__ 
(l) 	 Mount Classification Map Acceptance Test Tape 
(Tape 1 - . ­
b. At the Teletype: 
(1) 	 Type GRA;CLASS$J to load Classification Nap
 
Program. Verify that *MONITOR is typed on the
 
teletype.
 
(2) 	 Type UNLABELLED/2. Verify that *OK is typed
 
on the 	 teletype. 
19- Prepared By 	 20 Final Acceptone Date
 
L. S. LOCKLER 
REFEs TO PROCEDURES FOR REOUIRED SIGNA-I.AE. REttR TO PROCEDUKEb , LR u,,LI SIGNATURES 
Contractor . Do NAS te 
Sc P2231A3L 	 )1NA=SA-MSC--.mI., Houst., Tesa, Copy 1 
B-10 	 j,-ETDUO0H11TY OF M 
..,,r,-mTAT. PAGE IS POO1 
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b. 
TEST PREPARATION SHEET TPSNo 
siC 
CONTINUATION SHEET 
NASA - MANNED SPACECRAFT CENTER 
Page 
DESCRIPTION (Print or Type) 
(3) Type CLEAR/,1 twice to advance exposed film 
into the take-up magazine. Verify that *OK 
_-- is typd on the telet,e after each CLEAR/;. 
E.O. 
Ct 
2 
Teih 
155FkeA4A 
No 
oF 3 
nip
Cone NASA 
(4) Type GO/3_ to initiate processing of the 
Classification Map Acceptance Test Tape 
(Tape 1). Verify that the starting time and 
frame number are typed on the teletype. 
(5) Verify that elapsed job time, frame number, 
page number, and *END OF FILE are typed on the 
teletype to signal completion of data tape / 
processing. 7I 
(6) Type END JOB/I to complete processing of the 
Classification Map Acceptance Test Tape 
(Tape 1). Verify that *OK is typed on the 
teletype. 
7 
(7) Type CLEAR/ twice to advance exposed film 
into the take-up magazine. Verify that *OK 
is typed on the teletype after each CLEAR/ 
(8) Type REWIND/ to rewind the Classification 
Map Acceptance Test Tape (Tape 1). Verify 
that *OK istyped on the teletype. 
IM t22sA (JUL61) NASA-MSC-Coml Houston. T xas Copy 
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TEST PREPARATION SHEET 
CONTINUATION SHEET 
NASA - MANNED SPACECRAFT CENTER 
TPS No 
S/C 
E.O. 
Cot. 
155F42A 
No 
C. 
DESCRIPTION (Pewn ., Type) 
At the Tape Transport:/ 
(I) Dismount the Clah sification Map Acceptance 
Test Tape (Tape 1). 
T.6 
' 
Cont 
[nipnh 
NASA 
d. Test Result Verification: 
(1) Process 105mm film containing results. A 
(2) View the resulting 105mm microfiche on the 
Datagraphix, or have hardcopies made from the 
microfiche. Verify that the results match 
the tests described in the attached test 
description. 
FORM?5A (U" 451 NASA-MSC-Cmi Hou..n. Texas Copy 1 
B-i PAOGIE
- E 18 POrh 
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B.2.1 Classification Map Acceptance Test. The Classification Map
 
Acceptance Test utilizes a tape (tape 1) containing a series of
 
four tests as described below and summarized in table B-i.
 
A. 	Test 1, Maximum Image Size. This test shall consist of
 
classification data to build a classification map image
 
of 200 lines containing 350 characters each. This image
 
shall demonstrate maximum size. Display data shall con­
sist of the alphabet with the first line containing all
 
A's, the second all B's, the third all C's, etc. for a
 
maximum of 200 lines as illustrated in figure B-i.
 
B. 	Test 2, Overlay Data. This test shall consist of the same
 
data pattern as test 1. However, overlay data as defined
 
in table B-2 and B-3 shall be included to demonstrate the
 
overlay capability (see figure B-2).
 
C. 	Test 3, Multiple Images. This test shall consist of a
 
COM control record for titling (see table B-4) followed by
 
classification control and data records to generate 10
 
frames of images identical to those defined in test 2.
 
D. 	Test 4, Descriptor Frame. This test shall consist of data
 
to build a descriptor frame of 64 lines containing 132
 
characters each. Display data shall consist 6f alphanumeric
 
characters with the first line containing all A's, the
 
second all B's, etc., for a maximum of 64 lines as illus­
trated in figure B-3. Preceding the data for this test are
 
two descriptor control records with zero line and column
 
parameters. This will cause two frames to be shipped
 
before the descriptor frame is output.
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TABLE B-I 
CLASSIFICATION TESTS 
'TEST NO. FUNCTION CONTENT/FORMAT 
I 
2 
3 
4 
TEST MAXIMUM CLASSIFICATION 
MAP IMAGE SIZE 
TEST OVERLAY CAPABILITY ON 
CLASSIFICATION MAP 
TEST MULTIPLE IMAGES PER 
FICHE WITH CLASSIFICATION 
DATA 
TEST MAXIMUM SIZE DESCRIPTION 
FRAME. TEST FRAME SKIP OPTION. 
SPANNED VARIABLE LENGTH RECORD 
TO TEST MAXIMUM CLASSIFICATION 
MAP IMAGE SIZE. (TEST DISPLAY 
DEFINED IN PARA. A.) 
SPANNED VARIABLE LENGTH RECORD 
TO TEST OVERLAY CAPABILITY (TEST
DISPLAY DEFINED IN PARA. B.) 
SPANNED.VARIABLE LENGTH RECORDS 
TO TEST MULTIPLE IMAGES PER FICHE. 
(TEST DISPLAY DEFINED IN PARA. C.) 
SPANNED VARIABLE LENGTH RECORD 
TO TEST DESCRIPTOR FORMAT.- (TEST 
DISPLAY DEFINED IN PARA. D.) 
B-14
 
LINE 
NUMBER 
CHARACTER 
POSITION 
1 2 3 4 5 6 -------------------------------------------- w-351 
1 
2 
3 
4 
5 AAAA ---------------------------------------- I A 
6 BBBB -------------------.------------------- B 
7 CCCC --------------------------------------o- C 
REPEAT OF ALPHABET 
TO LINE 204 
352 
A 
B 
C 
353 
A 
B 
c 
354 
A 
B 
C 
355 
A 
B 
C 
uI 
t.! 
Ull 
201 
202 
203 
204 
02I 0000 ------------------------------------------ w 0-
PPPP-------------------- -------------------1 QQQQ -------------------------------------
RRRR ------------------------------------------ , R 
0 
Q 
R 
0 
Q 
R 
0 
P 
Q 
R 
0 
Q 
R 
<1o-
NOTE: DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY; FOR REFERENCE ONLY. 
Figure B-I Classification Map Data (200 Lines of 350 characters) 
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TABLE B-2
 
NUMERIC OVERLAY INFORMATION FOR CLASSIFICATION TEST 2
 
CHARACTER 
LINE NO. POSITION DATA 
1 6 0 
2 6 0 
3 6 0 
4 6 1 
1 355 0 
2 355 3 
3 355 5 
-4 355 0 
5 1 0 
5 2 0 
5 3 0 
5 4 0 
5 5 1 
204 1 0 
204 2 0 
204 3 2 
204' 4 0 
204 5 0 
TABLE B-3
 
VECTOR OVERLAY INFORMATION FOR CLASSIFICATION TEST 2
 
VECTOR START STOP
 
1 CHAR POS 6 CHAR POS 180 "
 
LINE 106 LINE 5'
 
2 
 CHAR POS 6 CHAR POS 180
 
LINE 106 LINE 204
 
3 
 CHAR POS 180 CHARPOS 355
 
LINE 204 LINE 106
 
4 
 CHAR POS 355 CHAR POS 180
 
LINE 106 LINE 5
 
B-16
 
LINE 
NUMBER 
CHARACTER 
POSITION 
1 2 3 4 5 6 -------------------------------- 180 -------------- P352 
1 0 
2 0 
3 0 
4 1 
5 0 0 0 0 1AAAAA ----------------------------------- A A 
6 BBBBB----------------------------
---------p-B B7 CCCCC -------------------- ----------- -------- C C 
REPEAT OF ALPHABET 
353 
A 
B 
C 
354 
A 
B 
C 
355 
0 
3 
5 
0 
A 
B 
C 
-4 106 
201 00000 ---------------------------------
--- -O. 0O 
202 PPPPP ------------------------...------- ------ 1.-P P 
203 QQQQQ ----------------- ------------ Q Q
204 0 0 2 0 0RRRR ----------------------------------
-R R 
0 
P 
Q 
R 
0 
P 
Q 
R 
0 
P 
Q 
R 
0 
0 
NOTE: DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY; FOR REFERENCE ONLY. 
Figure B-2 Classification Map Data with Overlays 
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TABLE B-4 
USER FICHE TITLES 
TAPE 'NO. TITLE 
1 CLASSIFICATION MAP TEST FICHE 
1 (TEST 3) MULTIPLE IMAGE AND DESCRIPTOR TEST FICHE 
2 GRAY-LEVEL TEST FICHE 
3 LANDSCAPE TEST FICHE 
B-18
 
CHARACTER 
POSITION 
1 2 3 4 5---------------- 7---- r------------------------------- 129 130 131 132, 
LINE 
NUMBER 
1, A A A ----------------------------------- ---------------------------
2 B B B -------------------------- ------------------------------3. C C 
4 D1 D D 
A 
BC 
D 
A 
BC 
D 
A 
BC 
D 
A 
BC 
D 
2627 
28 
Z Z Z AA A 
B B1 AB 
Z 
AB 
Z 
AB 
Z 
AB 
NOTE: 
51 Y Y Y y 
52 Z Z Z Z 
53 0 0 0 0 
54 1 .1 1 1 
55 2 2 2 2 
56 3 3 3 357 4 44 4 
58 5 5 5 5 
5§ 6 6 6 660 7 7 7 7 
61 888 8 
62 9 9 9 9 
63 0 0 0 0 
64 0 0 0 -------------------------------------------------------------- >.uO 
DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY; FOR REFERENCE ONLY. 
y 
z 
0 
1 
2 
34 
5 
67 
8 
9 
0 
0 
y 
Z 
0 
1 . 
2 
34 
5 
67 
8 
9 
0 
0 
y 
z 
0 
1 
2 
34 
5 
67. 
8 
9 
0 
0 
0 
-
HC/0 
I 
Figure B-3 Descriptor Data (6,1,Lin}es of 132 characters) 
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jACohar~t,on -- 1 	 I .U. A 
Clionp 	 I.. 2 fPS N 
_ 
NonCon'.urat'on TEST PREPARATION,' SWh.T I s c . ho
 
4 Mod Sheet Number NASA-MANNED SPACECRAFT CC JTER f
 
6 S C No Model No 7. Dale 8 Time 9 N197d D2te 
_ 	 13 October 1972 
10 Drawings. Documents. Ocp's & Part Niumber(s) 	 IIL Corlroct Nurnker 
NAS 9-12b1 
12 Serial Number 
13. System 	 4 Ref E 0 Nuitber 
Computer to Microfilm 
_ 	 155F 
15 TPS Short Title 	 01,6N, q. 
Gray Level Software Acceptance Test 
17 Reason for Work. To verify the software development on the CON System for the 
ra level software.as defined in PHO-TN598 and as required under E.I. #I 
of E.O. 155F 
I18- DESCRIPTION (Print or Type) 	 Tec NY 2 6sp 
-TEST2ROCEDURES----
--	
___ 
1. 	 Gray-Level Acceptance Test_-Tapl 2 
a. At the Tape Transport: 	 / |
 
(1) 	 Mount Gray-Level Acceptance T ae 
(Tape 2). 
b. At theTlty : __--1-	
­
(1) 	 Typ eGRA;GRAY $J to load Gray-Level Program. 
Verify that *MONITOR is typed on the 
teletype. 	 I 
(2) TypeUNLABELLED_. verifv that *OK is 
typed 	on the teletype.
 
(3) Type CLEAR/_. twice to advance expos e d 
__ 	 __film into the take-u magazne. Verif 
t~h:t_OK_i;-typedn the teletyea r 	 -­
each CLE4~9 . 
19 Prepared By 	 20 FinalAcceptance Dote 
L. S. LOCkLER 
REr;Z TO PROCEDURES FOR REQUIRED SIGN;" - L, .R TO PfROCc-uutsj,tc,. it. .. I SIGNATURES__ 	 l' 
CotatrDo'-	 NfNDub 
Viet 	 1,ti 2< 
. 5. U. 5. NASA-MSC--ComI.. ......H s. Tex.. 
.. . Copy I 
REPRODUcIBILry Op THE 
B-20ORIGINA PAGE 
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E.O. 	 155F 1TEST 	PREPAfATION SHEET TPS~o 
NoSWSHEETCONTINUATION 
NASA - MANNED SPACECRAFT CENTER
 
P 2 ci 4
 
In's, 
DESCRIPTION (Prini or Type) T.ch IpConst NASA 
b. 	 (4)"ype 0/L t initiate processing of
 
the Gray-LeVel Acceptance Test Tape 
(Tape 2). Verify that the starting time 
and frame number are typed on the 
teletype. I ___ 
(5) 	 Verify that the elapsed job time, frame 
number, page number, and *END OF FILE 
are typed on the teletype to signal
 
completion of data tape processin
 
(6) 	 Type END JOB/a to complete processing
 
of the Gray-Level Acceptance Test Tape
 
(Tape 2). Verify that *OK is typed on 
the teletype. I­
(7) 	 Type CLEAR/Lto advance exposed film
 
into the take-up magazine. Verify that
 
*OK is typed on thb teletype afte each
 
CLEAR/J4.
 
(8) 	'Type REWIND/J to rewind the Gray-Level 
Acceptance Test Tape (Tape 2). Verify
 
that *OK is typed on the teletype. /
 
(______ 	 ! 4 ___TymeCNTRLk__m rg~tL rn tvo 	 ___ 
Verify *DEBUG is typed on the teletype.
 
__ At the Tarp Tran-nort:
 
(1) Dismount thd Gray-Level Acceptance Test
 
MOCFO 	 4 IZISA Ut I II NASA-MSC--ComI Hoston. Texos Cop 
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TEST PREPARATION SHEETTPN 
CONTINUATION SHEET 
NASA - MANNED SPACECRAFT CENTER 
TPS No 
S/C 
E.O.I7 
Col 
155FL7 
r No 
2. 
DESCRIPTION (Prini or lype) 
Gray-Levdl Acceptance Test - Tape 2A 
a. At the Tape Transport: 
(1) Mount Gray-Level Acceptance Test Tape 
(Tape 2A). 
TcIh 
Con, NASA 
b. At the Teletype: 
(1) Type GRA;GRAY$J to load Gray-Level 
Program. Verify that tMONITOR is typed 
on the teletype. 
(2) Type SKIP/ to bypass the standard 
ldbel on the tape. Verify that 
typed on the teletype. _ 
_ 
(3) Type UNLABELLED/I . Verify that *0 
is typed on the teletype. 
(4) Type CLEAR/J. to advance exposed film­
into the take-up magazine. Verify that 
*OK is typed on the teletype after qe 
CLEAR/d. 
(5) Type GO/4 to initiate processing of 
the Gray-Level Acceptance Test Tape 
(Tape 2A). Verify that the starting 
time and frame number.are typed on he 
teletype. y 
(6) Verify that the elapsed job time, frame 
number, page number, and *END OF FILE 
are typed on the teletype to signal 
compietion of data tape processing./-
MSCF O I25A 0U1 W NASA -MSC-Coml. Hou.ton. Taos Copy 
RE RODUCmILITY Op THE 
B-22 ORIGINAL PAGE IS PooR 
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TEST PREPARATION SHEETF..----
CONTINUATION SHEET 
PSNo 
sic 
E.O. 
Cot. 
155F #r-iW--­,I 
NASA - MANNED SPACECRAFT CENTER 
Pg,. 4 of 4 
DESCRIPTION (Print or Typ.) T.ch. 
Coni 
In, 
N4ASA 
b.- (7) Type END JOB/4 to complete processing 
_ 
of the Gray-Level Acceptance Test Tape 
(Tape 2). Verify that *OC is typed on 
the teletype. t// 
(8) 	 Type CLEAR/j twice to advance exposed
 
film into the take-up magazine. Verify
 
that *OK is typed on the teletype after
 
each CLEAR/I
 
(9) 	 Type REWIND/) to rewind the Gray-Level 
Acceptance Test.Tape (Tape 2A). Verify 
that *OK is typed on the teletype. 
­
c. At the Tape Transport:
 
(1) 	 Dismount the Gray-Level Acceptance Test
 
Tape (Tape 2A).
 
d. Test Result Verification:'
 
(1) 	 Process 105mm film containing resul .
 
(2) -	View the resulting 105mm microfiche on
 
the Datagraphix, or have hardcopies made
 
from the microfiche. Verify that the
 
results match Test I as described in
 
Paragraph 1. of the accompanying handout
 
and Test 2,. Test 3, and Test 4 asn,
 
described 4n Paragraphs 2, 3, and 4
 
respectively.
 
MSC FORM 12ZIJUL 65 - NASA-MSC-ComI. Houston. Tno. 	 copy I 
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B.2.2 Gray-Level Acceptance Test. The Gray-Level Acceptance
 
Test utilizes two tapes (2 and 2A) consisting of the tests des­
cribed below and summarized in Table B-S.
 
A. 	Test 1, Maximum Size and Overlay. This test shall be con­
tained on tape 2 and shall consist of gray-level and
 
overlay data to build eight images of 1024 lines and 1024
 
columns. This will demonstrate maximum size and multiple
 
images per fiche. Gray-level data shall consist of 1000
 
lines, each line containing 1000 pixels. Overlay data
 
shall be constructed as shown in figure B-4 and tables
 
B-6 and B-7. Each image will be unique gray-level as
 
defined in figure B-4.
 
B. 	Test 2, X Shade Bars. This test and tests 3 and 4 shall
 
be contained on tape 2A. Test 2 shall consist of 1000
 
lines of gray-level data, each line containing 1000 pixels.
 
This pattern shall demonstrate both ascending and descending
 
shade bars in the X-axis and shall be constructed as illus­
trated in figure B-S. The first 500 lines shall be identi­
cal 	and shall consist of a descending shade pattern. The
 
next 500 lines shall be identical and consist of an ascend­
ing 	shade pattern. The test 2 overlay information shall
 
be included in the same logical record as the gray-level
 
data. Overlay data is illustrated in figureB-5 and de­
fined in tables B-8 and B-9.
 
C. 	Test 3, Y Shade Bars. This test shall consist of 1000
 
lines of gray-level data, each line containing 1000 pixels.
 
This pattern will demonstrate both ascending and descending
 
shade bars in 'the Y-axis, and shall be constructed as illus­
trated in figure B-6. The Test 3 overlay information shall
 
be included in the same logical record as the gray-level
 
data. Overlay data is illustrated in figure B-6 and de­
fined in tables B-10 and B-lb.
 
D. 	Test 4, Descriptor Frame. This test shall consist of data
 
to build a descriptor frame of 64 lines containing 132
 
characters each. Display data shall consist of alpha­
numeric characters with the first line containing all Ats,
 
the second all B's, etc., for a maximum of 64 lines as
 
illustrated in figure B-7.
 
REPRODuommLr Or THE 
DRIGTAL PAGE ISPOOR 
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TABLE B-5 
GRAY-LEVEL TESTS 
TEST NO. FUNCTION CONTENT/FORMAT 
1 TEST MAXIMUM GRAY-LEVEL IMAGE 
SIZE, MULTIPLE IMAGES PER FICHE, 
AND OVERLAY CAPABILITIES 
SPANNED VARIABLE LENGTH RECORD 
TO TEST MAXIMUM IMAGE SIZE, 
MULTIPLE IMAGES PER FICHE, AND 
OVERLAY CAPABILITIES (TEST 
DISPLAY IS DEFINED IN-PARA. A.) 
2 TEST ASCENDING AND DESCENDING 
SHADE BARS IN X-AXIS 
SPANNED VARIABLE LENGTH RECORD 
TO CHECK EIGHT GRAY LEVELS 
3 
4 
TEST ASCENDING AND DESCENDING 
SHADE BARS IN Y-AXIS 
TEST MAXIMUM SIZE DESCRIPTOR 
FRAME 
(TEST DISPLAY IS DEFINED IN PARA. 
B.) 
SPANNED VARIABLE LENGTH RECORD 
TO CHECK EIGHT GRAY LEVELS. (TEST 
DISPLAY IS DEFINED IN PARA. C.) 
SPANNED VARIABLE LENGTH RECORD 
TO TEST DESCRIPTOR FORMAT (TEST 
DISPLAY IS DEFINED IN PARA. D.) 
B-25
 
COLUMN 
POSITION 
0 - ---o 23 --- ------------------------------------ 523 ...------------------ - 1023 
LINE Ij
NUMBER 
23'1 
23 
00001 
000 
0 
1 
---------------------------------------------------------­
t--
0 
I' 
0 
IOI 
I  
EACH ADDRESSALE LOCATION IN THIS AREA WILL CONTAIN 
A PIXEL FR80 GRAY LEVEL (0FOR FRAME 1, 1 FOR FRAME 2,
2 FOR FRAME 3, ETC) 
f 
cn 
td 0 
S 
'~---
NOTE: 
-- - - - -- - ­ - - - - - - - - -- - - - -- - -
DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY; FOR REFERENCE ONLY; 
- - - - - - - - -
Figure B-4 Maximum Size and Overlay for Gray-Level
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TABLE B-6
 
CHARACTER OVERLAY INFORMATION FOR GRAY-LEVEL TEST 1
 
LINE NO. COLUMN DATA
 
23 0 0
 
23 5 0
 
23 10 0
 
23 15 0
 
23 20 1
 
1023 0 0
 
1023 5 1
 
1023 10 0
 
1023 15 0
 
1023 20 0
 
5 23 0
 
11 23 .0
 
17 23- 0
 
23 23 1
 
5 1019 1
 
11 1019 0
 
17 1019 0
 
23 1019 0
 
TABLE B-7
 
VECTOR OVERLAY INFORMATION FOR GRAY-LEVEL TEST 1
 
STARTING POINT ENDING POINT 
LINE COL LINE COL 
523 23 23 523 
1023 23 23 1023 
1023 523 523 1023 
B-27
 
COLUMN 
POSITION 
148------ 273----­ 398 -----­ 523----­ 648----­ 773----­ 898----- 1023 
23 
FR80...... 
GRAY-LEVEL 
---O.0, 1 2 3 4 5 6 7 
0052 3 
I-
I­
_ _ _ 
FR80O--I ----
GRAY-LEVEL 
10230 ioz-7 6 
I-I 
I­ 5 4 3 2 1 0 
NOTE:' DASHED LINES AND COORDINATES NOT INCLUDED ON'DI SPLAY; FOR REFERENCE ONLY. (A 4L
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TABLE B-8
 
CHARACTER OVERLAY INFORMATION FOR GRAY-LEVEL TEST 2
 
COLUMN
 
LINE NO. POSITION 
-DATA
 
273 85 ,0
 
273 210 1
 
273 335 2
 
273 460 3
 
273 585 4
 
273 710 5
 
273 835 6
 
273 960 7
 
773 85 7
 
773 210 6
 
773 335 5
 
773 460 4
 
773. '585 3­
773 710
 
773 835 1
 
773 960 0
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TABLE B-9
 
VECTOR OVERLAY INFORMATION FOR GRAY-LEVEL TEST 2
 
STARTING POINT ENDING POINT
 
COLUMN COLUMN
 
LINE NO. POS. LINE NO. POS.
 
23 23 1023 23
 
23 1023 1023 1023
 
23 23 23 1023
 
523 23 523 1023
 
1023 23 1023 1023
 
23 148 173 148
 
23 273 173 273
 
23 398 173 398
 
23 523 173 523
 
23' 648 173' 648
 
'23 773 173 773
 
23 898 173 898
 
373- 148 673 148
 
373 273 673 273
 
373 398 673 398
 
373 523 673 523
 
373 648' 673 648
 
373 773 673 773
 
373 898 673 898
 
873 148 1023 .148
 
873 273 1023 273
 
873 398 1023 398
 
873 523 1023 523
 
873 648 1023 648
 
873 773 1023 773
 
873 '898 1023 898
 
- B-30 
LINE 
NUMBER 
COLUMN 
POSITION 
23 ---------------------------------
23 
I 
7 
148 
------w-523 
0 
-o.1023 
273 
6 1 
398 
5 2 
4 3 
523 _ _ _ _ _ _ _ _ _ _ _ _ 
3 4 
2 5 
773 
146 
073 7 I 
Hcn 
0 
1023 
FR80 GRAY LEVEL FR80 GRAY LEVEL 
U-
NOTE: DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY; FOR REFERENCE ONLY. 
Figure B-6 Y Shade Bars and Overlay for Gray Level 
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TABLE B-10
 
CHARACTER OVERLAY INFORMATION FOR GRAY-LEVEL TEST 3
 
COLUMN
 
LINE NO. POSITION DATA
 
85 273 7
 
210 273 6
 
335 273 5
 
460 273 4
 
585 273 3
 
710 273 2
 
835 273 1
 
960 273 0
 
85 773 0
 
210 773 1
 
335 773 2
 
460, 773 3
 
585 773 4
 
710 773 5
 
835 773 6
 
960 773 7
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TABLE B-II -

VECTOR OVERLAY INFORMATION FOR GRAY-LEVEL TEST 3
 
STARTING POINT 

COLUMN 

LINE NO. POS. 

23 23 

1023 23 

23 23 

23 523 

23 1023 

148" 23 

273 23 

398 23 

523 23" 

648 23 

773 23 

898 23 

148 373 

273 373 

398 373 

523 373 

648 373 

773 373 

898 373 

148 873 

273 873 

398 873 

523 873 

648 873. 

773 873 

898 873 

ENDING POINT
 
COLUMN
 
LINE NO. POS.
 
23 1023
 
1023 1023
 
1023 23
 
1023 523
 
1023 1023
 
148 173
 
273 173
 
398 "173
 
523 173
 
648 173
 
773 173
 
898 173
 
148 673
 
273 673
 
398 673
 
523 673
 
648 .673
 
773 673
 
898 673
 
148 1023
 
273 1023
 
398 1023
 
523 1023
 
648 1023
 
773 1023
 
898 1023
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CHARACTER 
POSITION 
1 2 3 4 5 -------------------------------------------------------- ..,129 130 131 132 
LINE 
NUMBER 
1 A A A 
2 B B B 
----------------------- - -----------
-----------------------
----------------------------------------------------
A A 
B 
A 
B. 
A 
B 
3 C C C C C .C 
4 D D D D D D 
26 Z Z 'Z Z Z Z Z 
27 A A A A A A. A 
28 B B B B 
t) 51VY Y Y Y Y Y Y 
cl 52 Z Z Z Z Z Z Z 
53000 0 0 0 0 
54 1 11 1 1 1 1 
55 2 2 2 2 2 2 2 
56 3 3 3 3 3 3 3 
5n7444 4 4 4 4 
58 5 5 5 5 5 5 5 
59 6 6 6 6 6 6 6 
60 7 7 7 7 7 7 7 
61 8 8 8 8 8 8 8 
62 9 9 9 9 9 9 9 
63 0 00 0 0 0 0 
64 0 0 0 --- -­ ----------------------------------------------------... 00 0 0 0 -0 o 
l-cn 
NOTE: DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY; FOR REFERENCE ONLY. 
Figure B-7 Descriptor Data (64 Lines of 132 characters)
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TA]vfiurto 	 2. TPS No E.0. 15F4 
6
Ep~ ,Ckr§~on on TEST PREPARATION SHEET 3. SIC Cat No.Sheet Nunber NASA-CMod 	 MANNED SPACECRAFT CENTER 
5. Poge ~ 2
 
6 S C No 'Model No 7 Dat. S8 Tme 9- Need Date
 
I_ 10/27/72 
10 Drawings, Documents. Ocp's. & Port Number(s) 11,Contract Number 
NAS 9-1261
 
12 Serial Number 
13 System IA.Ref. E. 0. Number
 
Coi-.pter to Microfilm 155F
15 TP Sho~ Ltfe16 Wt5R5F
 
15 TPS Short TitleLandscape Software Acceptance Test Wt. Req.
 
17. ReosonforWork' To verify the 'software development on the COM System for the 
Landscape Software as defined in PHO-TN598 and as required under E.I. #1 of
 
E.O. 	155F. 7(liS is rit FinaL ,Po3 uA-DStQ Ev -IStS 
21. lnip
Tech. 22 	 CO -Ti23NASA18 DESCRIPTION (Print or Type) 
Refer 	to the attached handout for a description of the tests
 
and test results.
 
TEST 	PROCEDURES:
 
a. 	 At the Tape Transport:
 
(1) 	 Mount Landscape Acceptance Test Tape (Tape 3).
 
b. 	 At the Teletype:
 
(1) 	Type GRA;LAND$J to load Landscape Program.
 
Verify that *MONITOR is typed on the teletype.
 
(2) 	 Type UNLABELLED/i . Verify that *OK is typed
 
on the teletype
 
,
 
(3) Type CLEAR/a S to advance exposed film into I
 
the tal-up magazine. Verify that *0K is typed 
on theteletype after CLEAR/a ­
19 Prepared ByL. S. LOCKLER 	 20 Final Acceptance Date 
"
REFF.a TO PROCEDUR c SFOR REQUI r ,J2 REFER TO PROCEDURES FO REQUIRED SIGNATURES 
Contractor Dote NASA " . Date 
MSCOIM122$VM'61 NASA---MSC----ComI., Houston, Tex. 	 Copy I 
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TEST 	 PREPARATION SHEET T t1 FA4A-
SiC Cot. No 
CONTINUATION, SHEET 
NASA - MANNED SPACECRAFT CENTER 
___________________________________________________ Pog. 2 -of 2 
DESCRIPTION (Prn or Typ) 	 T c.ch In SCont. 	 NASA 
(4) Type G041 to initiate processing of the
 
Landscape Acceptance Test tape (Tape 3). 
Verify that the starting time and frame number 
are typed on the teletype. 
(5) 	 Verify that elapsed job time, frame number,
 
page number, and *END OF FILE are typed on
 
the teletype to signal completion of data tape
 
processing.
 
(6) Type END JOB! , to complete processing of the 
Landscape Acceptance Test tape (Tape 3).
 
Verify that *OK is typed on the teletype.
 
(7) Type CLEAR/ twice to advance exposed film
 
into the take-up magazine. Verify that *OK
 
is typed on the teletype after each CLEAR/ .
 
(8) 	 Tyve REWIND/; to rewind the Landscape
 
Acceptance Test tape (Tape 3). Verify that
 
*OK is typed on the teletype.
 
C. 	 At the Tape Transport:
 
(1) 	Dismount the Landscape Acceptance Test tape
 
(Tape 3).
 
d. 	 Test Result Verification:
 
(1) 	 Process 105mm film containing the results.
 
"(2) 	 View the resulting 105mm microfiche, or have 
_ 
hardcopies made from the microfiche. Verify 
that the results match the tests described 
in paragraphs I XE and 2 of the attached 
handout. 
M IO PMIlA U M ) NASA-MSC-Ccm Houaon. Toxo .	 ow.	 c I 
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B.2.3 Landscape Acceptance Test. The Landscape Acceptance Test
 
utilizes one tape (3) containing two tests as described below and
 
summarized in table B-12.
 
A. 	Test 1, X Shade Bars. This test shall consist of a control
 
word, background request word, and gray shade words for 439
 
lines of 612 pixels each. This pattern shall demonstrate
 
both ascending and descending shade bars and shall be con­
structed as illustrated in figure B-8. The first 220 lines
 
shall be identical and consist of a descending shade pat­
tern. The next 219 lines shall be identical and consist
 
of an ascending shade pattern. The X shade bar overlay
 
information shall be included in the same logical record
 
as the gray shade words as illustrated in figure B-8 and
 
as defined in tables B-13 and B-14. Note that overlay data
 
coordinates are given in 1024 x 1024 matrix, but are scaled
 
down to 612 x 439 matrix by software.
 
B. 	Test 2, Y Shade Bars. This test shall consist of a con­
trol word, background request word, and gray shade words
 
for 439 lines of 612 pixels each. This pattern shall
 
demonstrate both ascending and descending shade bars in
 
the Y axis and shall be constructed as illustrated in
 
figure B-9. The Y shade bar overlay information shall be
 
included in the same logical record as the gray shade words
 
as illustrated in figure B-9, and as defined in tables
 
B-15 and B-16. Note that overlay data coordinates are
 
given in 1024 x 1024 matrix but are scaled down to 612 x
 
439 matrix by software.
 
B-37
 
SISO-TR531
 
Vol. II
 
TABLE 	B-12
 
LANDSCAPE TESTS
 
TEST NO. PURPOSE 	 CONTENT/FORMAT
 
1 	 TEST ASCENDING AND DESCEND- SPANNED VARIABLE LENGTH
 
ING SHADE BARS IN X-AXIS 	 RECORD TO CHECK EIGHT GRAY
 
LEVELS. TEST DISPLAY FOR
 
THIS RECORD DEFINED IN
 
PARA B.2.3,A.
 
2 	 TEST ASCENDING AND DESCEND- SPANNED VARIABLE LENGTH
 
ING SHADE BARS IN Y-AXIS RECORD TO CHECK EIGHT GRAY
 
LEVELS. TEST DISPLAY FOR
 
THIS RECORD DEFINED IN
 
PARA B.2.3,B.
 
TABLE B-13 
CHARACTER OVERLAY INFORMATION FOR LANDSCAPE TEST 1 
LINE NO. PIXEL POS DATA 
769 63 0 
769 190 1 
769 318 2 
769 445 3 
769 572 4 
769 699 5 
769 826 6 
769 957 7 
256 63 7 
256 190 6 
256 318 5 
256 445 4 
256 572 3 
256 699 2 
256 826 1 
256 957 0 
REMRODUOBrLITY OF THE 
B-38 ORIGINAL PAGE IS POOR 
"LINE 
NO. 
438 
PIXEL 
POSITION 
0 76 152 228 304 380 456 532 611 
FR80- -
SHADE NO. 
.0 1 2 3 4 5 6 7 
220 
FR80 
SHADE NO.----'D 7 6 5 4 3 2 1 0 
I0 
o 76 152 228 304 380 456 532 611 
NOTE: DASHED LINES AND COORDINATES NOT INCLUDED ON DISPLAY;FOR REFERENCE ONLY. 
Figure B-8 X Shade Bars and Overlay for Landscape 
<en0 
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TABLE B-14
 
VECTOR OVERLAY INFORMATION FOR LANDSCAPE TEST 1
 
STARTING POINT ENDING POINT
 
LINE NO. PIXEL POS LINE NO. PIXEL POS
 
1023 0 1023 1023
 
513 0 513 1023
 
0 0 0 1023
 
1023 0 0 0
 
1023 1023 0 1023
 
1023 127 853 127
 
1023 254 853 254
 
102,3 381 853 381
 
1023 508 853 508
 
1023 635 853 635
 
1023 763 853 763'
 
1023 890 853 890
 
683 127 343 127
 
683 254 343 254
 
683 381 343 381
 
,683 508 343 508
 
683 635 343 635
 
.683 763 343 763
 
683 890 343 890
 
170 127 0 127
 
170 254 0 254
 
170 381 0 381
 
170 508" 0 508
 
170 635 0 635
 
170 763 0 763
 
170 890 0 890
 
B-40
 
LINE 
NO. 
PIXEL 
POSITION 
043 
7 
306 
0 
611 
378 
6 1 
324 
5 2 
270 
4 3 
216 
3 4 
162 
2 5 
108 
54 
1 6 
<cn 
F-o) 
NOTE: 
0 7 
0 0 FR80 SHADE NO,. 306 FR80 SHADE NO. 611 
DASHED LINES AND COORDINATES ARE FOR REFERENCE ONLY; NOT INCLUDED ON DISPLAY 
Figure B-9 Y Shade Bars and Overlay for Landscape 
U, 
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TABLE B-15
 
CHARACTER OVERLAY INFORMATION FOR LANDSCAPE TEST2
 
LINE NO. PIXEL POS DATA
 
7
954 256 

819 256 6
 
692 256 5
 
566 256 4
 
441 256 3
 
315 256 2
 
189 256 1
 
63 256 0
 
954 768 0
 
819 768 1
 
692 768 2
 
566 768 3
 
441 768 4
 
315 768 .5
 
189 768 6
 
63 768 7
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TABLE B-16
 
VECTOR OVERLAY INFORMATION FOR LANDSCAPE TEST 2
 
STARTING POINT ENDING POINT
 
LINE NO. PIXEL POS LINE NO. PIXEL POS
 
1023 0 1023 1023 
-2 0 0 1023 
1023 0 0 0 
1023 512 0 512 
1023 1023 0 1023 
881 0 881 170 
755 0 755 170 
629 0 629 170 
504 0 - 504 170 
378 0 378 170 
252 0 252 170 
126 0 126 170 
881 341 881 682 
755 341 755 682 
629 341' 629 682 
504 341 504 682 
378 341 378 682 
252 341 252 682 
126 341 126 682 
881 853 881 1023 
755 853 755 1023 
629 853 629 1023 
504 853 504 1023 
378 853 378 1023 
252 853 252 1023 
126 853 126 1023 
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vChangE_B.~B. Non-Configuravtio 
an 	 _ .Mod. SheerNunmber 
6. iC No-/Mo"ijo 
13. System 
COMA itle 
TEST PREPARATION SHEET F3Ia No. 
I a
 
NASA-LYNDON B. JOHNSON SPACE CENTER ­5. Page 	 ____ _L __ of --.--.. __ 
7. Date 8. Time 9. Need Date 
12 Serial Number 
Y4 Ref. E O. Number 
1 -W Req. 
17. Rasn forWork: Verification of CLAGRA Proqram 
121. 
21.18. DESCRIPTION (Print or Type) Tech 
I TESTS 
A. 	Load 105mm camera. Use a leader in the take[
 
up mgqazine. Install the 16mm control isc 
B. 	 At the teletypeA;_ 
1. 	Verify system is under DEBUG control.
 
3. 	Focus the PLS accordinq to the procedure­
on the inside of the camera bay door,
 
4. 	 Set the intensity to a value of 24 x 1. 
5. 	 Enter space on TTY to returntp DEBUG 
control.
 
6. 	 Enter GRA;GRAY$J on TTY. 
7. 	Verify that *MONITOR is typed by program 

8. 	Enter cLEAR/(CR) on TTY. Verify that
 
*OK is typed. 

9. 	 E * ­
is typed. 	
-
I2.B. Prepared BY 	 't."I Acceptance D0e 
Into
 
i w2
 
22 CON'T 23. NASA 
,
 
_ 	 _ / 
'_"
 
_/
 
_ 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCVL'LRES FOR REOUIREO SIGNATtIRFS 
Contractor - - - D~a NASA DaOte~ 
I~ *MM 1*5 JL ~ 	 O?( I 
REPRODUCIBILITy Op THLDI 
B-44 ORIGINAL PAGE IS POOR 
10. 	 Mount gray level test tape #2A 

Set unit select SW to 1.
 
11. 	 Enter UNLABELLED/(CR) on TTY. 

is typed.
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on 9-trk drive.
 
Verify that *OK
 
12. 	 Enter SKIP/(CR) to skip label on tape. Verify
 
that *OK is typed.
 
13. 	 Place data sw. 8 in the up position.
 
14. 	 Enter GO/(CR) to start processing of the test
 
tape. Verify that the start time and frame
 
number are typed.
 
15. 	Verify that stop time, frame number and *END
 
OF FILE are typed at completion of job.,
 
16. 	 Enter REWIND/(CR) to rewind test tape. Verify
 
that *OK is typed.
 
17. 	 Enter END JOB/(CR) to finish fiche. Verify
 
that *OK is typed.
 
18. 	 Dismount gray test tape and mount landscape
 
test tape on tape drive.
 
19. 	 Press START switch on console to get DEBUG control.
 
20. 	 Enter LAND$J on TTY.
 
21. 	 Same as step #7 above.
 
22. 	 Same as step #ii above.
 
23. 	 Same as step #14 above.
 
24. 	 Same as step #15 above.
 
25. 	 Same as s:ep :16 above.
 
26. 	 Same as step #17 above.
 
27. 	 Dismount lndscaDe test tape and mount class
 
map test tape on tape drive.
 
28. 	 Same as #19 above.
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29. Enter CLASS$J on TTY.
 
30. Same as #7 above.
 
31. Samd as #l above.
 
32. game as #14 above.
 
33. 
 Same as #15 above.
 
34. Same as #16 
above.
 
35. Same as #17 
above.
 
36. Same as #19 above.
 
37; Enter CLAGRA$J on TTY. 
38. Same as #7 above. 
39. Same as #10 above.
 
40. Same as #11 above. 
41. Same 
as #12 above.
 
42. Same as #14 above.
 
43. Same as #15 above. 
44. Same as #16 above.
 
45. Same as #17 above. 
46. Same as #18 above.
 
47. Same as #14 above.
 
48.1 Same as tf15 above. 
49. Same as #16 above.
 
50. Same asi#17 above.
 
51. Same as #27 above.
 
52. Same as #14 above.
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53. 	 Same as #15 above.
 
54. 	 Same as #16 above.
 
55. 	 Same as #17 above.
 
56. 	 Same as #8 above.
 
57. 	 Same as #8 above.
 
58. 	 Enter CNTRL D on TTY and verify that
 
system returns to DEBUG control.
 
59. 	 Unload camera and process film.
 
60. 	 Save TTY scroll.
 
II 	 VERIFICATION
 
1. 	Verify from TTY scroll that CLAGRA processed
 
the three test tapes in less time than the
 
old programs.
 
Z. 	Verify that the data images from both old
 
and new programs are the same.
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B.3 COMA VARIAN 73 PRINT PROCESSOR FOR 16 mm FILM (VARl6)
 
See paragraph 2.3. Revisions are as follows:
 
Date. Author TPS No.
 
15 November 1974 B. S. Miller Original TPS A4
 
TPS No. A4 follows.
 
B-48
 
SISO-TR531
 
Vol. II
 
AZ2TPS 	 io Aq 
S Non-confguration TEST PREPARATION SHEET 3 S/C Cot. N..
 
EAd. Sheet Number 
 NASA - MANNED SPACECRAFT CENTER 
- IC No./Model No 17. Dt 8. Tj" 9. Need Date 
I0. Drowings. Documents. Ocp's. & Part Number(s) 	 11. Contrci Number 
12. Serial Number 
13. System 	 I4 Re E 0 NumberC3.SsemeOM (A) r kA IU
75, TPS Short Title16WtRc 
l.Reaon for Work:
 
2F In p 
18. DESCRIPTION (Print or Type) 	 Tech 22 CONT 23 NASA 
1,' Tapes 1 and ]A will be used to test: 	 4­
(1) 	7- or 9-track tape processing
 
(2) 	Multi-job real
 
(3) 	NONE, VORTE. and TERMINAL carriage controls
 
(4) 	Absence of C0M control records
 
(5) 	Variable pae lengths
 
(6) 	Variable record lengths 
(7) 	 character repertoire 
1.1 	Verify that the system is under DEBUG control.
 
1.2 	Mount Tapes I and IA on the 7- and 9-track drives Loll 
respectively. Set switches to I and 2 resectiver-. 
1.3 	At the teletype: 
a. 	 Type VARl6$J to load the program and pass control " 
to the MONITOR. Verify that *MONITOR is Printed 
and the comnmand list is displayed on the CRT. 
b. 	 T'pe TAPE TYPE/8 .. Verify the *OK is printed, 
c. 	 Tye ARRIAGENTROS/l 1. Verify that *pK is ___ bos 
printed.,_________ ________ ______
 
9 Prepared By 20 Final Acceptance Date
 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER 10 PROCEDURES FOR REQUIRED SIGNATURES
 
Contractor Date NA Dt
 
a', spaIfl) NASA-MSC--CI., Tn 	 Cpy I 
OF TImREPRODUCIBILIT 
B-49 ORIGINAL PAGE IS- POOR 
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TEST PREPARATION SHEET S o $ 
CONTINUATION SHEET 
NASA - LYNDON .JOHNSON SPACE CENTER 
Sic COL" N. 
d. 
__ 
_ 
__ 
Type LINE 
_ 
__ 
_ 
_ 
DESCRIPTION IPrint or Typ.) 
PER PAGEI 50 a. Verify 
_ 
_Pw 
that *0K is 
ZZ 
Tt=. 
ock 
of 4 I:I 
, 
. TVSA 
e. 
printed. 
Type GO/ a. Verify that the start time and frame 
f. 
number are printed. 
Verify that the message ENTER TAPE NUMBER: is 
g. 
h. 
printed. 
Type 7NONE for 7-track; 9NONE for 9-track. 
Verify that the job-time elapsed, frame number, and 
the messages *END OF FPiLandMPFILES DONE are 
L. 
printed and that control is returned to the :monitor. 
Type LINES PER PAGE/60 e.. Verify that *OK is 
printed. 
J. 
k. 
Type CARRIAGE CONTROLS/3 p. Verify that *OK is 
printed. 
Type GO/ . Verify that the start time and frame 
1, 
m. 
number are printed, 
Verify that "ENTER TAPE NUMBER':" is printed. Time 
7TERM for 7-track; 9TERM for 9ttrack,
Verify that the ,ob time elapsed, frame number and 
*END OF FILE2 and tF.ILES DONE are printed. 
-
_ 
_ ._ 
n. Type CARRIAGE CONTROLS/2 a. Verify that *OK is 
0, 
printed. 
Type GO/2 _. Verify that the start time and frame 
p. 
number are printed. 
Verif that ENTER TAPE NUMBER: is printed. 
7V6X for 7-track; 9VRTX for 9-tracko 
Tye 
____ 
q. 
-
r. 
Verify that the job time 
END OF FILE3 is printed, 
Verify that the Job time 
elapsed frame number 
elapsed, frame numer 
and 
___ 
-
. 
S t. 
***DOUBLE END OF FILE are printed. 
Tpe USE/2 aVerify that *0K is printed.TyeTAPE TPE92.',Verif tha O Sened 
u Repeat the"above"starting with step 3C. 
J=C FOSM 122A (JL 65l c 
B-r50
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q
__c 
TEST PREPARATION SHEET 
No _ 
______oCONTINUATION SHEET 

NASA - LYNDON ELJOHNSON SPACE CENTER
 
DESCRIPTION IPrnt or Type) 	 Todt. 
2. 	Tapes 2 and 2A will be used to test the following:
 
(1) 	7- or 9-track tave processing 
(2) 	Multi-iob reel 
(3) 	NONE. TERMINAL, and VORTEX carriage controls
 
(4) 	Job separator, titling, forms and indexing records
 
(5) 	Variable length pages
 
(6) 	Variable length records
 
2. 	Mount Tapes 2 and 2A on the 7- and 9-track tape drives,
 
resveetively. Set the unit select switches to I and 2.
 
respectively,
 
2.2 Verify that the systemZ still under MONITOR control by the
 
fact that the command list is disolayed on the CRT.
 
2.3 	At the teletype 
a. Type TAPE flPE/8 . Verify the *OK is printed.
 
b eCARR ONTROLS2 a. Verify that *K s
 
-. 	 TyintGO AMP 
number are printed. 
d. 	 Verify that the job tim, elapsed: fratr n,mhbr ,-END 
OF FTLE 1 and FTTES fONP arp prinred And rnn l 
returns to the MONTTOR 
e .	 Tye CARRIAGE CONTROLS/I - Vrify that *0k 4 g 
nrinted­
f. 	 Tye GO/ Q., Verify that the, start time and frme 
number are Printed,
 
a. 	 Verify that the Job time elapsed, frame nume__ 
*END OF FILE2 and FILES DONE are printed. 
_ 
h, 	 Type CARRIAGE CONTROLS/I ij Verify that *0K Is 
printed
 
i, 	 Type LINES PER PAGE/55 ;.I Verify that *0K Is _ " 
printed, 
1. 	TMe GO/ 1.. Verify that the start time and frme 
_ 
number are printadg 
JEC FORM 1225A IJUL are 	 cotd 
'REPRODUCIBILITY OF THE 
B-51 ORIGINAL PAGE IS 
POOR 
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TEST PREPARATION SHEET 
___tie. 
CO TINUATION SHEET 

MAU - LYNbON B.JOHNSON SPACE CENTER
 
DESCRIPTION (Print or Type) 	 Tech. 
k. 	 Verify that the elapsed job time, frame number and
 
*k*DOUBLE END OF FILE are printed.
 
SType USE/2 , Verify that *OK is printed, 
m Type TAPE TYPE9 Verify that *OK is r.inted. ­
n. 	 Repeat the above beGnin; ith 2.3 b.
 
L.... ~ihs 	 t a 
copy­flC FORM 1225A (JUL 65) 
B-52
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B.4 COMA VARIAN 73 PRINT PROCESSOR FOR 105 mmFICHE (VARI05)
 
See paragraph 2.4. Revisions are as follows:
 
Date Author TPS No.
 
26 November 1974 B. S. Miller Original TPS AS
 
TPS No. AS follows.
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A TS NO. 5 
j 
9 
a 
-. Se 
-r 
TEST PREPARATION SHEET 
-NASA- MANNED SPACECRAFT CENTER 
a siC cNO. 
S Page 1 4 
6 S/C No./Mo Na. 7. Dot* . a.41,1 9. Need Date 
re. -Digings,o nts. Ocp's,& Part Num 7)1- II. Conitract Number 
12. S riol Number
 
11.Strom 	 14 Ref E 0. Number 
IS. TIP Shodt Title 	 16. Wt Req. 
A.T. Proedurt -ffor tfe VAReIA- 13 1Omr, R surmwA"roce R 
17. bo.n for Work: 
iv , 7- prinf
sesoe %areaded am 4Ac- VAL-IAAJ '73, 
a/ow oct pu.# rntera c c CoV- -tAct/k, 4 
21. 	 ontp18. DESCRIPTION (Prnt w Type) 
Ted.. 22 CaT 23 NS 
1. Tlapes 1 and iA will be used to test:
 
(1) 7- or 9-track tape processing
 
(2) . Multi-job reel 
(3) NONE, VORTEX, and TERMINAL carriage controls
 
(4) Absence of COM control records
 
(5) Variable page lengths 
(6) variable record lengths 
(7) Character repertoire 
1.1 Verify that the system is under DEBUG control. 
1.2 Mount Tapes 1 and iA on the 7- and 9-track 
drives respectively. Set switches to 1 and 2 
respectively. 
1,3 At the t eletpe:
 
a. 	 Tvne * ;j to load the program and pass 
control to the MONITOR. Verify that 
*MrflrTTOR lis pr 4 n4-pln_+crrnn,4l 	 -______ 
is displayed on the CRT.
 
19 Prepared By 	 20 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
cntraclor Date NASA 	 Date
 
MIU tOtl3,ir IIx6/1	 C4p 
,ASA-MSC--.C...I., MNuun.. Tan" 	 cop 
REPRODUCIBILITY OF TH)
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TEST 	PREPARATION SHEET MNO SI Gt. No. 
CONTINUATION SHEET 
NASA - LYNDON . JOHNSON SPACE CENTER 
DESCRIPTION (Print or Type) 	 Toch. Corn. NASA 
b. 	 Type TAPE TYPE/Si. Verify the *OK is
 
printed.
 
C. 	 Type CARRIAGE CONTROLS/14. Verify that -&_ 
*OK is printed. 
d. 	 Type LINE PER PAGE/5014. Verify that *OK ____ 
is printed. 
4. 	 Type GO/a , Verify that the start time 1 
and frame number are printed. 
f. 	 Verify that the message ENTER TAPE NUMBER: Z J 
is printed.
 
g. 	 Type 7NONE for 7-track, 9NONE for 9-track, /_ 
h, 	 Verify that the lob-time elapsed, frame /4
 
number. and the messages *END OF FYLEI an& 
*FILES DONE are printed and that control 
is returned to the monitor. 
-Li. 	 Type LINES PER PAGE/600, Verify that 

*OK is printed.
 
J. 	 Type CARRIAGE CONTROLS/31, Verify that ­
*0K is printed 
-2k. 	 Type Go/p. Verify that the start time and 
frame 	number are printed. 
1. 	 Verify that "ENTER TAPE NUMBER:" is IJ 
printed. Type 7TERM for 7-track' 9TERM 
for 9-track. 
m. 	 Verify that the job time lagp s sram­
number and *END OF FILE2 and *FILES DONE 
are printed,
 
n. 	 Type CARRIAGE CONTROLS/2L. Verify that
 
*OK is printed.
 
o. 	 Type GO/,21L. Verify that the start time J_._
 
and frame number are printed.
 
P-	 Verif Y that ENTER TAPE NTThInmr. is .prntea---
Type 7VRTX for 7-track; 9VRTX for 9-track. __ 
JM FORM 1225A (JUL65) 
B-55 
4 
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TEST 	PREPARATION SHEET +P -
CONTINUATION SHEET IC 
NASA - LYNDON B.JOHNSON SPACE CENTER P 3 f 
Tech. Con .DESCRIPTION (Pint or Type) 
ci. 	 Verify that the job time elapsed, frame _ 
number, and END OF FILE3 is printed. /, 
r. 	 Verify that the start time and frame 4,/I
 
number are printed.
 
Verify that the job time elapsed, frame .
 
number, and ***DOUBLE END OF FILE are
 
a. 

printed. 	 _ 
/
t. 	 Type REWIND/a Verify that *OK is 

printed.
 
u. 	 Type USE/2 si. Verify that *OK is printed. 
V. 	 Type TAPE TYPE/9 2. Verify that *OK is
 
printed,
 
Repeat the above starting with step 3C.
w. 

2. Tape 2 and 2A will be used to test the followinaU 
(1) 7- or 9-track tape processina 
(2) Multi-job reel 
(3) NONE. TERMINAL, AND VORTEX Carriage control 
(4) Job separator. titling. forms and indexing 
records 
(5) Variable length pages 
2.1i 
(6) Variable length rec6rds 
Mount Tames 2 and 2A on the 7- ad 9-trak tape 
drives, respectively. Set the unit select 
switches to 1 and 2, respectively. 
2.2 Verify that the system is still under MONITOR _v 
control by the fact that the command list is 
displayed on the CRT. 
2.3 At the teletype 
aL yp_e TARTYPE/_8 Verify the *OK is. 
printed -
___TypeUSE/lit. Verify that *OK is printed. -
- -
(C) 
-
Type CARRIAGE CONTROLS/2 I. 
OK is printed... 
Verify that 
¥ 
BC FORM 122A (JUL 651 i COP 
OF THEEPRODUCIBmI, POORB-56 ORIGINAL PAGE IS 
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TEST PREPARATION SHEET 	 TPS NO. NOIhts/c rH N 
CONTINUATION SHEET
 
NASA - LYNDON B.JOHNSON SPACE CENTER
 Pag. 4 sf 4 
tnsp.
Tech. T ADESCRIPTION (Print or TyPd) 	 col NASA 
(d) 	Type GO/J . Verify that the start time and 4 1 
frame number are printed. 
(e) 	Verify that the job time elapsed, frame 
number, *END OF FILE 1 and FILES DONE are 
printed and control returns to the MONITOR. 
(f) 	Type CARRIAGE CONTROLS/3 j. Verify that 
*OK is printed. 
(g) 	Type GO/12. Verify that the start time and 27 
frame number are printed. 
Jh) 	 Verify that the job time elapsed, frame 
number, *END OF FILR 2 and P=TTRS fl1IR ,/2/rs 

printed.
 
(i) 	Type CARRIAGE CONTROLS/Id. Verify that ­
*OK is printed.
 
(J) 	Type LINES PER PAGE/55a. Verify that *OK' "
 
is printed.
 
(k) 	Type GO/J . Verify that the start time and L 
frame number are printed. 
(1) 	Verify that the elapsed job time, frame _ ,_ 
number and ***DOUBLE END OF FILE are 
printed. 
(m) 	Type REWIND/d. Verify that *OK is printed _ ._ 
(n) 	Type USE/2 1. Verify that *OK is printed.
 
(o) 	Type TAPE TYPE/9 L. Verify that *OK is
 
..printed.
 
(p) 	LINES PER PAGE/60 £1. Verify that *OK is ­
printed. 
4q% 	Rpeaki-h4A 'nn.'. brJnninp liu- 923 
4SC FORM 1226A (JUL 65) 	 COP, 
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B.5 COMA HCO TABULAR PROCESSOR FOR 105 mm FICHE (HCOTAB)
 
See paragraph 2.5. Revisions are as follows.:
 
Date Author EO/TPS-No-.
 
17 June 1974 F. C. Ashton EO-191F - TPS A6
 
12 July 1974 F. C. Ashton TPS A7
 
TPS No. A6 and A7 follow.
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LIo-ofiuaop B C n rw o TEST PREPARATION SHEET 2. TPS No. sc.3. SIC Cat. No. 
E M 
4Mod. Sheet Number 
NASA - LYNDON 9. JOHNSON SPACE CENTER 1 4 
5 Pa of 
6. SIC No /Model No 7. Date 8 Time S Need Date 
70. Drawings, Documents, Ucp's, & Part Number(s) I1. Contract Number 
NAS9-1261 
12. Serial Number 
13. System 	 14 Ref E-0 Number' 
COMPUTER TO MICROFILM 	 191-F 
15. TPS Short Title 	 16. Wt Req 
HCO TAB 7-Track & 9-Track CYBER 74 7rG I 
17RAeasonfoWork: To verify the new version HCO will process both 7-Track and
 
9-Track.
 
21. InapT1. C NSA orType)18 DESCRIPTION (Prnt 	 Tech. 22 CONT. 23 NASA 
Test Procedures
 
1. 	HCO Acceptance Test
 
a) AT the tape transports
 
1) Mount 9-Track HCO TAB tape number 2729 on thE
 
9-Track unit.
 
2) 	Mount 7-Track HCO - TAB tape number 3181 on the 
7-Track unit. 
b) AT the teletype:
 
1) Type PRO; HCO TAB $J to load the production HCO.
 
Verify that *Monitor is typed on the teletype.
 
2) Type Clear twice to advance exposed film into
 
,-the take-up magazine. Verify that *OK is typed
 
on the teletype after each clear/
 
19 Prepared By 	 20 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUI RED SIGNATURES 
Contractor 	 Date NASA 
uFORM 12JJ,5 	 Copy 1 
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b) 3) 
TEST PREPARATION SHEET 
CONTINUATION SHEET 
NASA - LYNDON B. JOHNSON SPACE CENTER 
DESCRIPTION Printor Typ) 
Type FOCUS to focus the camera. 
a/c 
Pant 
I 
i 
2 
Toch. 
l 
Of 4 
Cant. NASA 
4) Type CNTRL I to End the Focus Pattern. 
5) Type unlabelled/. Verify *OK is typed on teletype. 
6) Type GO/- to initiate processing of the 9-Track HCO 
Gray. Verify that the starting time and frame number 
are typed on the teletype. 
7) Type End Job to complete processing of 9-Track HCO 
Gray Tape. Verify that *OK is typed on teletype. 
8) Record the Elapse Run Time 
9) Type rewind/- to rewind the i-Track HCO Gray. Verify 
that *OK. 
10) Type CNTRL D to return to debug. Verify that *OK 
is typed on the teletype. 
11) Type FCA; 
TAB 
HCOTAB $J to load new varsion on HCO 
12) Type unlabelled. Verify *OK is typed on the teletype. 
13) Type GO/ to initiated processing of 9-Track HCO Gray 
tape. Verify that the starting time and frame number 
are typed on the teletype. 
14) Verify that the elapsed job time, frame number, page 
number and *End of File are typed on the teletype to 
signal completion of data tape processing. 
.JCFORM 1225A (JUL 65) COPY I 
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TEST PREPARATION SHEET 	 TPS IIIIENo.CONTINUATION SHEET S/c 
NASA - LYNDON B.JOHNSON SPACE CENTER 3 4 
Page of 
DESCRIPTION (Print or Type) 	 Tech. Cont. NASA 
15) 	Type End Job to complete processing of 9-Track HCO Gra
 
tape. Verify that *OK is typed on the teletype.
 
16) 	Record the elapsed run time
 
17) 	Type rewind/ to rewind the 9-Track HCO TAB verify
 
that *OK is cyped on the teletype.
 
18) 	 Type CNTRL.D to return to debug. Verify *Debug is 
typed on the teletype.
 
19) Type E.CA; HCO TAB $J to load the new version HCO TAB 
program verify that *Monitor is typed on the teletype. 
20) 	 Type USEl2 to change 7-Track unit. Verify *OK is typ d 
on the teletype.
 
21) 	Type tape tvye/8 to change to 7-Track, 800 'BPI.
 
Verify *0K is typed on the teletype.
 
22) 	Type unlabelled/ verify *OK is typed of the teletype.
 
23) 	Type eLj to initiate processing of 7-Track HCO TAB
 
tape. Verify the starting time and frame number are yped
 
on the teletype.
 
24) Verify that the elapsed job time, frame number, page
 
-	 number and * End of File are typed on the teletype to 
signal completion of Data Tape processing.
 
25) 	Tvpe end jobf. to complete processing of HCO TAB Tape. 
Verify that *OK is typed on the teletype. 
-- A­
26) Type Clear twice to advance exposed film into the 
I take-up magazine. Verify that *OK is typed on the 
JSC rORM 1225A IJUL 6S) COPY 11 
B-61
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___ N,TEST PREPARATION SHEET 
S/C
CONTINUATION SHEET 
NASA - LYNDON B. JOHNSON SPACE CENTER 4 0 Page of 
Inip.TeIn. 
DESCRIPTION (Print or Type) Cont. NASA 
b) 	26) teletype after each Clear.
 
27) 	Type rewind/- to rewind the 7-Track HCO gray. Verify
 
that 	*OK is typed on the teletype. 
28) 	Type CNTRL D to return to Debug verify * Debug is type on the
 
teletype.
 
c) 	AT the tape transport
 
1) Dismount 9-Track HCO and 7-Track HCO tape.
 
d) 	Test result verification
 
1) Process 105mm film containing results.
 
2) 	View the resulting 05m microfiche on the Bell &
 
Howell viewgraph.
 
FlCPORM 1225A (JUL 65) 	 COPY 1 
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1. ot,2. 	 TPS No AY *on-Configuration 	 2hnS/C Cat. NoTEST PREPARATION SHEET 
EP B NASA - LYNDON B.JOHNSON SPACE CENTER 
4.Mod.Sheet Number 
6 SIC No/Model No 	 . Date 8. Time 9. Need Date 
27 July 74.
 
10. Drawings. Documents, Ocp's, & Part Number(s) 	 11 Contract Number 
12 Serial Number 
13. System 	 14. Ref E. 0 Number 
Computer to Microfilm 
Th. TPS Short Title 	 16. Wt Re. 
HCO 	Tab Title Acceptance Test
 
17. Reason for Work: To verify Title Fiche Development for HCO Tape
 
(FRB0 CLARIFICATION FORM A17)
 
21 Ins, 
18 DESCRIPTION (Print or Type) 2 NS A Tech 	 22 CONT 23 NASA 
TEST PROCEDURES
 
1. 	HCO Tab Test
 
a) At the 7-Track Tape Transoort:
 
(1) Mount Tape Number 3181.
 
b) At the Teletype:
 
(1) Type FCA;HCOTAB$ J TO LOAD program.
 
Verify that *MONITOR is typed on the
 
Teletype.
 
(2)' 	 Type CLEAR/L, to advance exposed film 
into the take-up magazine. Verify that
 
*OK is typed on the Teletype.
 
(3) Type UNLABELLED/ . Verify *OK is typed
 
on the Teletype.
 
(4) Type TAPE TYPE 8 . Verify *OK is typed
 
on the Teletype.
 
(5) TypeUSE2& Verify *OK is typed on
 
the Teletype.
 
19 Propared By 	 20 Final Acceptane Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
_ __rato 	 Date NASA ADt 
40,/ - ZF ;,r-	
. 
uC roAA 12231JUL6 	 Copy 1 
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o 7TEST PREPARATION SHEET No. 

SHEET sc
 CONTINUATION 

NASA - LYNDON B. JOHNSON SPACE CENTER 2 
 2Page_________of 
I nsp. 
DESCRIPTION (Print or Type) Lot NASATech. 
(6) Type GOA. Verify Time and Frame is
 
typed on the Teletype.
 
(7) When ENTER SOURCE TAPE is typed on the 
Teletype, type 3299 -3181.
 
(8) When ENTER COM TAPE is typed on the
 
Teletype, type 7-TRACK 
(9) When ENTER ROLL is typed on the Teletype,
 
type HCO TAB.
 
(10) 	Type CNTRL A. Verify that *MONITOR is­
typed on the Teletype.
 
(11) 	Type REWIND-. Verify that *0K is typed
 
on the Teletype.
 
(12) Type CLEAR;- Verify that *0K is typed
 
on the Teletype.
 
(13) Type CLEARb. Verify that *OK is typed­
on the Teletype.
 
(14) 	Type CNTRL D to return to DEBUG. Verify­
*DEBUG is typed on the Teletype.
 
a) At the 7-Track Transport, dismount the tae. ­
d) Test Result Verification: 
(1) Process 105mm containing results.
 
(2) View the resulting 105mm microfiche on
 
the Bell and Howell Viewgraph.
 
JSC FORM 1225A (JUL-65} 	 COPY 1 
REPRODUCIBILITy OF THE 
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B.6 COMA PDP 11/45 PRINT PROCESSOR FOR 16 mm FILM (PDP16)
 
See paragraph 2.6. Revisions are as follows:
 
Date Author TPS No.
 
21 January 1974 V. D. Pote TPS A8
 
TPS No. A8 follows.
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IP 
BI 
,M ratonqwfhInti TEST PREPARATION SHEET 
NASA - LYNDON B. JOHNSON SPACE CENTER 
3 S/C Cat. 
i 
j No. 
4.Mod. Sheet Number 
6. S/C No /Model No 7 Date 8 Time 9 Need Date 
10. Drawings, Documents, Ocps,& Part Numtbers) 11 Contract Number 
NAS9-1261 
12 Serial Number 
13 System 14 Ref E 0. Number 
Computer to Microfilm
 
15 TPS Short Tltle 16. Wt. Req 
PDPl1 Tab Print Software Acceptance Test
 
17. Reason for Work: 
To verify the software improvement on the COM System
 
for microfilm output of PDPll FORTRAN generated Tab Tapes.
 
18 DESCRIPTION (Print or Type) 21.2 . In 2. 
Tech 22.ONT 123. NASA 
TEST PROCEDURES
 
1. PDPl Tab Print Acceptance Test
 
a. At the Tape Transport
 
(1) Mount Tab Test Tape
 
b. At the Teletype
 
(1) Type PRO;PDP16$J to load program.
 
Verify that *MONITOR is typed on the
 
teletype.
 
(2) Type CLEAR/&, twice to advance exposed
 
film into take-up magazine. Verify
 
that *OK is "typedon the teletype after
 
___- each CLEAR/ ., 
(3) Type GO. to initiate processing of - I
 
the tape. Verify that the starting
 
time and frame number are typed on the
 
teletype,
 
(4) Verify that Job Separator is written on
 
film by monitoring the CRT. . "
 
19. Prepared By 20 Acceptance Date Final 

REFER TO PROCEDURES FOR REOUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
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Copy I 
B-66
 
SISO-TR531
 
Vol. II
 
TEST PREPARATION SHEET 	 TPS No.' 
CONTINUATION SHEET 
NASA - LYNDON B. JOHNSON SPACE CENTER 
Page 2 _ 2 
DESCRIPTION IPrint or Typo) T ,nsp. 
__ . (5) Verify that Job Separator and "EWNflR CW. 
__-_ 
NASA 
TAPE NUMBER" are typed on the teletyoe. 
(6) Enter a 7 digit number on-telewriter. 
(7) Enter Rub-cut Key . Verify that tape 
number if repeated excluding the last 
digit. 
(8) Enter&. 
written 
Verify that tape number is 
on film in eyeball size 
( 
characters by monitoring the CRT. 
At this time, mark present time. 
.(9) Verify that processing is proceeding by 
monitoring the CRT. 
, indicating the end of 1st file. 
Mark
 
time.­
(11) 	Watch for next job separator on film
 
indicating the end of 2nd file.
 
(12) 	Stop processing with Reset Key and mark
 
stop time.
 
film.
 
2. 	Ppnll Tab Print Older Version 
Restore oroduction version of pro m an8 	resa
 
stepx 1 excluding stdp b. (7)t:.­
3. 	 Develop film and verifythat film from both 
versions is identical. 
_ 
4. 	Calculate manually the time savings of the new 
 C_
 
version using the timing statistics gathered.
 
S1fAtJ.COPY 
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B.7 COMAPDP 11/45 PRINT PROCESSOR FOR 105 mM FICHE (PDP105)
 
See paragraph 2w7. There are no revisions to this program.
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B.8 	 COMA HARVARD COLLEGE OBSERVATORY SOLAR EXPERIMENT SO55 GRAY-

LEVEL 9-TRACK PROCESSOR (S05S)
 
See paragraph 2.8. Revisions areas follows: 
Date Author EO/TPS No. 
28 November 1973 F. C. Ashton Original EOaigl 
TPS A9
 
TPS A9 follows. See also paragraph B.8.1, tables B-17 and B-18
 
and figures B-10 through B-12.
 
B-69
 
SISO-TRS31
 
Vol. II
 
ACJlI.4 2MVTPS No 
.,s......juroon j TEST PREPARATION S.HEET
 
NASA-MANNED SPACECRAFT CENTER .
 
S C NoioAdo'No " Do.. 8 T... 9 "JedDote 
i|1 December 1973
 
O - - .--o-m, Op' . PartNumbor(s) 11 Controc, Number
~NAS9-1261
 
12 Serl Number 
,System 1 u~grn14 ."ub'r 
Computer to Microfilm -19F 
15 TPS Short Tile 16 Wt Req 
.. -- Software--.AcCseptae-Teat--SO5 
17 Reason ForWork To vrify the software improved thru ut development on the 
COM.System for the HCO as defined in PHO SH-O938 n~d a_r_eui~r~eud_
 
under feIEW~ - ? Lns~flf~s,< :nXiZ 4/5f 
IS DESCRIPTION (Print or Type) Tech. 22 CONY 23 NASA 
TEST PROCEDURES
 
1. S055 Aceta2nce Test ,- Tapel 
a. At the Tape Transport:
 
.... 4CiL Mount s055 Acceptance Test Tape 1
 
---- b. At the Tele:type ___ 
-- -- U TypROq055_Jto_load S.x.55 ogr 
Verify that *MONITOR is typed on the
 
teletype.
 
(2) Type CLEAR/,) twice to advance exposed
 
film into the take-up_ macja4zineyeri 
____ 
_ ___.._...that 
 *OK is typed on the teletyeeafter­
each CLEAR/. 
.(3)Type UqLABELED/0. Verify *OK is typed _­
on the teletype.
 
.. :[L 1 (4) Type GO/. to initiate processing of 
S055 Acceptance Test Tape (Tape 1).-
Verify that the starting time and frame 
I lU0 t~rqretvyed on__the teletvypp_ 
Frank A nurrare typed 20- Finol Acceptance DoteFakAshton
 
S..CEDURE5 FOR-REQUIRED SIGNATUdS RFFER TO PROCEDURES FO WCUIRE) SIONAURES 
Dote NAS ' Dote 
.... /.22 Z?+
 
NASA--MSC--ComI., Ho-sto, T.... py 
REPRODUCBILIY OF iT 
PAGE IS POORORIGINALB-70 
SISO-TR-531
 
Vol. II
 
TEST PREPARATION SHEET TPSNo 
CONTINUATION SHEET 
NASA - MANNED SPACECRAFT CENTER 
DESCRIPTION IPri or Type) 
11c 
P.'. 2 
Tech. 
o. 
hip 
(5) verif frame__ 
number, page number and *END OF FILE are 
typed on the teletype to siqnal coxmple­
tion of data tape processing. 
(6) Type END JQB3Zjooleprnceinqrj jp-ex 
S055 Acceptance Test Tape (Tape 1-
Verify that *OK is typed on the teletype 
_ 
(7) Type CLEAR/j to advance exposed film "__ 
into the tAke-p maazirWi 'y-thAt 
*OK is typed on the teletype after each 
CLEAR/a.. 
(8) Tvoe REWIND/ 
_ Tape (Tape 1). 
to rewnd the sorS Tpe 
Verify that *OK is typed 
on the teletyoe 
c. 
(9) Type CNTRL D to return to DEBUG. 
*DEBUG is typed on the teletype. 
At the Tape Transport 
Verify 
(1) Dismount the S055 Acceptanc'e Tpqt 'ra 
(Tape 1). 
2. S055 Acceptance Test Tape 2 
a. At the Tape Transport 
(1) Mount S055 Acceptance Test Tape (Tape 2) 
b. At the Teletype: 
(1) Type PRO;S055 $J to load S055 program, 
Verify that *MONITOR is typed on the 
teletype. 
(2) Type SKIP/a. to bypass the standard label !_ 
on the tape. Verify that *OK is typed 
on the teletype, 
(3) Type UNLABELED/L. Verify that *OK is 
typed on the teletype. 
* 22CftA~~ 1t
5, copy 
REPRODUCIBILITY OF THIE 
B-71 ORIGINAL PAGE IS POOR 
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CONTINUATION SHEET SCt-
NASA - MANNED SPACECRAfT CENTCR 
DESCRIPTION (P ....o Tyr-) 
- Te6. C N.ASA 
- ----
- --
.. 
(4) Type CL'AR/ : toadvance cxpose film 
into the take-up maqazine. Verify that 
*OK is txped on the teletypeafter eac 
... . . .. -"__ _ __ _ 
-
-
__ 
---­
(5) Type GO/, to initiate processinq of S055 /_ 
____A~etane..esfTape ape2)-.--ezj-
that the starting time and frame number 
-
are typed on the letype, 
(6) Verify that the elaps&d job time, frame 
number, and *END 0FjRqe typed 
/_'"_ 
____tele.tpgto-sig na__cnmpleton--
tape processing. 
l -
(7) Type END JOB4,to complete processinq of 
the S055 Acceptance Test Tape (Tape 2). 
Verify that *OK is typed on the teletype 
(8) ype CLEAR/v twice to advance__eXpsaLq 
film inLo the take-up magazine. Verify 
that *OK is typed on the teletype after 
each CLEAR/." 
c. 
(9) Type REWIND/tr d the sn"; nc -t/­
ance Test Tape (Tape 2). Verify that *0 
is typed on the teletype, 
At the Tape Transport: 
(1) Dismount the S055 Acceptance Test 
(Tape 2). 
arp -p 
d. Test Result Verification­
*1) Process 105 mm film contajnina resujt 
(2) View the resulting 205 mmmicrofcjh2 
the Bell & Howell viewgraph VeriI.___ 
-
the results match Tast I as described in 
Paragraph 1 of the accompaning handout 
and Test 2 and Test 3 as described in 
Paragraphs 2 and 3. 
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FR3O MIC 3i:L4 atStK. TASK 
PURPOSE AFFECTED DOCUMENTS . MISSION NO. PZV NH. 
________I_______12] NEWREO'JIREMENT TR-531 
oR.aREVISION OTHE • 
CCLARIFICATION
 
C OTHER 
0 INPA.OR -OFFICE NAME i4 jDATE 
J. Conlan Harvard U. F. E. Jones 
SUBJECTS 
Modifications to the S055 Gray Level and Tab Programs 
TEXT.
 
The Principal Investigators have requested that severalchanges be incorporated into the 
S055 pray Level and tab programs. 
PRO is requested to implement the following changes:
 
Gray Level
 
1. Rotate images 90 degrees counterclockwise.
 
2. -Change format to be 7 rows by 12 or more columns.
 
3. Change the "'title" record to accomodate new title information. The new.title
 
information will be defined later.
 
'4. Shift every other scan line (2, 4, 6, etc.) a fraction of a pixel. The fraction sil 
be defined later. The characters on the right may be dropped. 
5. Provide the capability to accept a control word to skip a data frame position on 
film. S055 Tabs 
Implement the capability to handle the S055 tabs formatted in the DTE language 
The output Iill be on Fiche. 
ImSTRUCTICNS 
1. All 2ST's shall be routed through DSS secretary for assignment of control nuber. 
2. Subject is the function to be changed or clarified. 
3. Text shall be included in area provided or on attached sheets.
 
033 APPROVAL PHIAPRVA,?O
APPROVAL
 
S$GNATIJ $SiIOATUAE 
Corne tfu Sullivan a -- anborn
 
DATE - 'jOATL 
USC Form 757 (Oct 72) NASA-MSC 
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B.8.1 Test 1, 64 Shade-Frames. This test shall be contained on
 
tape 1 and shall consist of header data and gray-level data to
 
build 64 images of 60 lines of 120 pixels per image. This will
 
demonstrate maximum image size, multiple images per fiche, multiple
 
fiche per job, and all possible shades of gray. Header data shall
 
consist of three lines per frame, each line containing 132 alpha­
numerics. Gray-level data shall be constructed as illustrated 
in figure B-10 and table B-17. Each image will be a unique gray­
level as defined in figure B-10. 
B.8.2 Test 2, 64 X-Shade Bars. This test and test 3 shall be
 
contained on tape 2. This test shall consist of header data and
 
gray-level data to build four frames of 60 lines of 120 pixels
 
per image. This pattern will demonstrate ascending shade bars
 
in the X-axis. Header data shall consist of three lines per
 
frame, each line containing 132 alphanumerics. Gray-level data
 
shall be constructed as illustrated in figure B-Il and table 3-17.
 
Each image will consist of 16 unique gray-leveis as defined i.
 
figure B-Il.
 
B.8.3 Test 3, Every Fourth Shade X-Bars. This test shall con­
sist of header data and gray-level data to build four frames of
 
60 lines of 120 pixels per image. This pattern will test con­
trast levels between every fourth gray-level. Header data shall
 
consist of three lines per frame, each line containing 132 alpha­
numerics. Gray-level data shall be constructed as illustrated
 
in figure B-12 and table B-17. Each image will consist of 16
 
unique gray-levels as defined in figure B-12.
 
B-74
 
AAAAAAAAAAA AAAAA 3 HEADER LINES 
AAAAAAAAAAA AAAAA 132 CHARACTERS 
AAAAAAAAAAA AAAAA EACH 
SCAN 6ID X132 
EACH OF THE 60 SCAN LINES WILL CONTAIN 120 PIXELS; 60 SCAN LINES
 
FR80 GRAY-LEVEL 0 FOR FRAME 1, 1 FOR FRAME 2, 120 PIXELS EACH
 
2 FOR FRAME 3, ETC., UP TO 63 FOR FRAME 64 +12 ALPHAS
 
c-fn 
SCANVID X132 o
 
so
 
IG
 
Figure B-bO Test 1, Gray-Level Fratie
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TABLE B-17 
S055 GRAY-LEVEL TESTS 
TEST/TAPE PURPOSE CONTENT/FORMAT 
NO. 
1/1 TEST MAXIMUM IMAGE SIZE, MUL-
TIPLE IMAGES PER FICHE, MULTIPLE 
FICHE PER JOB, AND 64 SHADES OF 
GRAY 
THREE HEADER RECORDS AND 60 
GRAY-LEVEL RECORDS PER FRAME, 
64 FRAMES, IN FIXED-LENGTH 
RECORDS. BLOCKED AT 1320 BYTES 
PER BLOCK. TEST DISPLAYS FOR 
THE ABOVE MENTIONED RECORDS ARE 
DEFINED IN PARA B.8.1 
2/2 TEST 64 ASCENDING X-SHADE BARS. 
FOUR FRAMES, 16 SHADES PER 
FRAME 
THREE HEADER RECORDS AND 60 
GRAY-LEVEL RECORDS PER FRAME, 
FOUR FRAMES, IN FIXED-LENGTH 
RECORDS BLOCKED AT 1320 BYTES 
PER BLOCK. TEST DISPLAYS FOR 
THE ABOVE MENTIONED RECORDS ARE 
DEFINED IN PARA B.8.2 
3/2 COMPARE CONTRASTS BETWEEN 
EVERY FOURTH GRAY-LEVEL IN 
ASCENDING X-SHADE BARS 
THREE HEADER RECORDS AND 60 
GRAY-LEVEL RECORDS PER FRAME, 
FOUR.FRAMES, IN FIXED-LENGTH 
RECORDS BLOCKED AT 1320 BYTES 
PER BLOCK. TEST DISPLAYS FOR 
THE ABOVE MENTIONED RECORDS 
ARE DEFINED IN PARA B.8.3 
REPRODUCIBILITy OF THE 
ORIGINAL PAGE IS POOR 
B-76 
3 HEADER LINES (TAPE 2,TEST 1, 64 X-SHADE BARS - XXX 
132 CHARACTERS TAPE 2i TEST 1, 64 X-SHADE BARS - XXX 
EACH .TAPE 2, TEST 1, 64 X-SHADE BARS - XXX 
:D-xxxX 
- XXXX 
I>XXXX 
SCAN 01 X132 
0 1 2 3 4 5 6 7 
TEST 1, GRAY-
SHADE FRAMES: 
15 PIXELS/SHADE, 
30 LINES/SHADE 
FRM SHADES 
1 0-15 
2 16-31 
3 31-47 
60 SCAN LINES 
120 PIXELS 
EACH 
+12 ALPHAS 
SCAN 29 
SCAN 30 
SCAN 31 
1 
4 48-63 
8 9 10 11 12 13 14 15 
o 
SCAN 60 
0 14 29 44 59 
PIXELS 
74 89 104 119 
132 
Figure B-II Test 2, X-Shade Bars 
3 HEADER LINES 
132 CHARACTERS 
EACH 
(TAPE 2, TEST 2, 64 SHADE BARS ALTERNATE EVERY 4TH SHADE X'----IIXXXX 
TAPE 2, TEST 2, 64 SHADE BARS ALTERNATE EVERY 4TH SHADE X----- XXXX 
TAPE 2, TtST 2, 64 SHADE BARS ALTERNATE EVERY 4TH SHADE X------ XXXX 
SCAN 01 X132 
0 4 8 12 16 20 24 28 
TEST 2. GRAY-SHADE 
FRAMES: 15 PIXELS/ 
SHADE, 30 LINES/
SHADE;UTILIZE EVERY 
4TH SHADE FOR EACH 
RANGE 
60 SCAN LINES 
120 PIXELS 
EACH 
+12 ALPHAS 
SCAN 29 
SCAN 30 
SCAN 31 FRM 
1 
SHADES 
0-60 
00 
32 36 40 44 48 52 56 60 
2 
3 
4 
1-61 
2-62 
3-63 
SCAN 60 
0 14 29 44 59 74 89 104 119 
X132 
PIXELS 
Hen 
Figure B-12 Test 3, Every Fourth Shade X-Bars
 
SISO-TRS31 
Vol. Ii 
TABLE B-18 
USER FICHE TITLES 
-TAPE NO. TITLE 
SKYLAB SOLAR EXPERIMENT S055 
TEST TAPE NO. 1 
TEST 1 -- 64 FRAMES, UNIQUE 
GRAY-LEVEL PER FRAME 
2 SKYLAB SOLAR EXPERIMENT S055 
TEST TAPE NO. 2 
TEST 1 AND tEST 2 
X-SHADE BARS 
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B.9 COMA IBM SYSOUT PRINT PROCESSOR (105PR, 16 PRNT)
 
See paragraph 2.9. Revisions are as follows. 
Date Author TPS No. 
10 September 1974 F. C. Ashton TPS Ai0 
10 September 1974 F. C. Ashton TPS All 
22 October 1975 J. S. Bennett TPS A21 
TPS No. Ai0, All and A21 follow.
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SA 2. TPS44o 
Non-Ceafigrtion TEST PREPARATION SHEET 3. sIC Cot. No. 
.M4 . Snt Numb." NASA- MANNED SPACECRAFT CENTER S Pog*. ' of 4 
& S/C No./Mod.I No 7 Date 8 'tim. 9 Need Dat. 
10. Dowings. Documents. Ocp's. & Part Number(s) 11. Contract Numbor 
12 Serial Number 
13 System IA Ref. E. 0. NumberCO-A 
15 TPS Short Title 16 Wt. Ree. 
12K Print Programs - 105mm Camera
 
17. Reaso. for Work; 
Installing the new 12K Print Program for 105 nun Camera In 
21. Irmp 
Tech 22 CNt 23N.As18 DESCRIPTION (Print or Type) 
INTRODUCTION
 
The new 12K Print Program: will be tested against
 
the old Print Program. The new program is
 
MON:105NAS; the old program is PRO;105PR.
 
1) At the Tape Transport mount Test Tape 2. 
2) At the Teletype, type MON-105NAS$J to load 
the new 105 Print Program.
 
3) At the Teletype, type FOCUS/7,0,1L to focus
 
the system.
 
4) At the Teletype, type UNLABELED. Verify that
 
tOK is printed on the Teletype.
 
5) At the Teletype, type SKIP/_. To skip dummy
 
label verify that *OK is printed out on
 
Teletype. 
6) At'the Teletype, type u /_, __erifL that time
 
and frame is printed out on the Teletype.
 
19. Preparod By 20 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PRCEDURES FOR REQUIRED SIGNATURES 
Contractor Dote NASA Date 
NASA-MSC--ComI., Heusteuo,Tas 
OF THEB-81 -EFPRODUOmBITY 
tIWliL PAGE IS POOR 
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TEST PREPARATION SHEET wS 
4 
'n.r 
CONTINUATION SHEET 
___ 
OM0 
NASA - LYNDON B. JOHNSON SPACE CENTER p 2 4 
DESCRIPTION (Pint or Type) Tech I. NA 
7) When END OF FILE is printed out on the Teletype, 
type RNf OP J 
8) Record the time and frame. 
TIME FRAME "Tt2 PAGE I 
9) At the Teletypet ype REWIND/_ to rewind Tape. 
10) At the Teletype, type FRAME/O. to reset 
frame count. 
11) 	At the Tape Transport
 
A) Dismount Tape 2.
 
B) Mount Tape 2A.
 
12) At Teletype. type SKIP/-. Verify that *OK 
is printed out on the Teletype. 
13) At the Teletype, type G00/. Verify that 
time is printed out on the Teletype., 
14) When END OF FILE is printed out on the Teletype, 
type END OF JOB. 
- 15) At the Teletype, type REWIND/i to rewind to the 
tape. 
16) 	Record the time frame, page 
TIME r FRAME 2-97Ril2 PAGE 
17) At the Tranqpnrf 
A) Dismount Tape 2A 
B) Mount Tape 6 
18) At the Teletype, type FRAIE/Ob to reset 
frame/count. 
19) At the Teletype, type STANDARD LABELS/ to 
set check standard label. 
20) At the Teletype. tve GO/- Verify_ thi-1t-mp 
is printed out on the Teletype. 
21) Record time, frame and page when-END OW WI.TS 
is printed out. 
TIME 	 PAGEJ 0 
_ 
480 FORM 1228A 65) .JUL 	 COPY 
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TEST PREPARATION SHEET A D/V 
CONTINUATION SHEET 
NASA - LYNDON B. JOHNSON SPACE CENTER 
_ECRIPT_01____ Printo 
__T__ 
_ 3__ . In 4 
DESCRIPTION (Prit or Type) 
___ _____  ______ ___ ____ ___ 
___ ___ ___ ___ ___ 
___ _ 
Tc. Insp.
Cnt. NASA 
22) At the Teletype, type REWIND to rewind the 
tape. 
23) At the Tape Transport 
A) Dismount Tape 6. 
B) Mount Tape 2. 
24) At the Teletype, type CNTRL D to enter DEBUG. 
25) At the Teletype, type PRO;105PR$j to load the 
old 105mm Print Program. 
26) At the Teletype, type UNLABEL/. 
27) At the Teletype, type SKIP/1. 
28) At the Teletype, type GO/). Verify that time 
is printed out on the Teletype. 
29) When END OF FILE is printed out of the Telety !, 
type in END JOB. 
30) Record time, frame, page. 
TIME iFRAME PAGE 
31) At the Teletype, type REWIND/, to rewind Tape. 
32) At the Teletype, type FRAME/0 to reset 
frame count. 
33) At the Tape Transport 
A) Dismount Tape 2. 
B) Mount Tape 2A. 
34) At the Teletype, type GO/. Verify that time 
is printed out on the Teletype. 
35) When END OF FILE is printed out, type END 
JOB. 
36) Record the time, frame, page. 
TIME FRAME - _PAE X). 
37) At the Teletype, type REWIND/ to rewind the 
tape. 
38) At the Teletype, type FRAME/0 to reset frame 
count. 
J£C FORM 1225A (JUL65) COPY I 
REPRODUOmBITY OF THE 
ORIINAL PAGE IS POOR 
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TSNo.SHEETTEST PREPARATION 
S/C 

- CONTINUATION SHEET 

NASA - LYNDON a JOHNSON SPACE CENTER
 
DESCRIPTION (Print or Typ) Tch .ot. NASA 
39) At the Teletype, type STANDARD LABEL to check
 
Standard Label Record.
 
40)At the Tape Transport
 
A) Dismount Tape.2A.
 
B) Mount Tape 6.
 
41) At the Teletype, type GOA. Verify that time
 
is printed out on the Teietype.
 
42) When END OF FILE is-printed out on the Teletype.
 
record time, frame and page.
 
TIME 
 "24 F A7 PAGE k_0 _ 
43) At the Teletype, type REWIND/i to rewind the 
tape.
 
44) At the Teletype, type two CLEARA to clear
 
film in 
the camera.
 
45) Process the film.
 
COP)JSC FORM 1225A JUL 65) 
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tA Conotio 2TPs N-1 A1 
y a 9iftguatio TEST PREPARATION SHESIC Ct. No. 
A.ENunbor NASA.*MANN4ED SPACECRAFT CENTER 
5 Pago 13 - of 
4. SC No /ModiNo 7, Dbt* Vte 9. w.d note 
10rawin0 Document., Ocp,, & Port Number(s) 11.Contract Number 
12 SWW Numbr 
°COM-A 14 ROE. .0. Number 
15 TPIS S60r TIdE.rn.,.. 1. Wt. Re,
12K PRINT PROGRAMS - 16MK CAMu­
t7. Reaxon lot Work* 
Installing the new 12K Print Program for 16mm camera
 
18 DESCRIPTION fPrint r Type) T2. i.nP 
_______________________ VCON? 23 NASA 
INTRODUCTION".
 
The new 12K Print_ Program wilbe tested a-ant .n 
the old Print Program. The new program is 
MON;NEW16. the old program is PROil6PRNT. 
1) At the Tape Transport mount the Test Tape I. 
2At thqe let~e typ MiN15$J to load 
new__ l% Prityproe .. 
3) At the Teletype, type FOCUS/7,0,1 to focus the
 
___ystem. _ 
4) At the Tejetypet_ type 04. Veif that time, __ 
frame and ,JOBID is printed out on the
 
Teletype. 
5) When *END OF JOB and *END OF FILE is printed 
out on the Teletype, record the time and frame 
count. 
SSy' 20 FmlnAcc.ptonca, Dote 
EFER TO PROCEDURES FO IREOUIPEC SIGNATURES REFER TO PROCEDURES FOP REQUIRED SIGNATURES 
CrOotf NASA Dote 
REPRODUCIBILnY Op T E 
OBIGINAL PAGE ISPOO)R 
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TEST PREPARATION SHEET 	 TIPSN o A 
sicSHEETCONTINUATION 
NASA - MANNED SPACECRAFT CENTR 2 
P"._____ a 3 
DESCRIPTION (Pr.t a Typ.) 	 T.h C 
6) At the Teletype, type REWIND/ to rewind
 
the tape. TIT
 
7) At the Teletype. type FRAME/Oa1to reset the
 
[rame count.
 
8) At the Tape Transport
 
A) Dismount Test Tape i
 
B) Mount Test Tape 1A
 
9) 	At the Teletype, type GO/a. Verify that time.
 
frame and Job ID is printed out on the Teletype.
 
10) When *END OF JOB and *END OF FILE is printed
 
out on the Teletype, record the time and frame
 
count.
 
11) 	At the Teletype, type REWIND4 to rewind the
 
tape.
 
12) At the Tape Transport. 
A) Dismount Tape 1A 
B) Mount Tape 1 
13) At the Teletype, type CLEAR/a,. 
14) At the Teletype, type CNTRL to enter DEBUG. 
15) At the Teletype, type PRO:I6PRNT$J. 
16) At the Teletype, type GO/a. Verify that time, 
frame, and Job ID is printed out on the Teletype. 
L7) When *END OF JOB and *END OF FILE is printed out 
on the Teletype, record the time and frame count. 
TkIME Z.9 4&i RAME ~5 
18) At the Teletype, type REWIND/ to rewind the 
tape. 
19) At the Teletype, type FRAME/0 to reet 
* frame count. 
20) 	At the Tape Transport
 
A) Dismount Test Tape 1
 
B) Mount Test Tape 1A
 
MS70 	 W1.t Ut 6)cop 
B 	 6COPY 
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TEST PREPARATION SHEET 
CONTINUATION SHEET 
TINo 
sic Ca. N. 
NASA - MANNED SPACECRAFT CENTER 
DESCRIPTION (PMt or Typ.) 
P.g. 3 
T.kh 
Conl, 
3 
map 
NASA 
21) At the Teletype, type GO/. Verify that time, 
frame and Job ID is printed out on the Teletype. 
22) When *END OF JOB and *END OF FILE is printed out 
on-the Teletype, record the time and frame count 
TIME ,7cor- FRAME 17('2 
23) At the Teletype, type REWIND/ to rewind the 
tape. 
24) Process the film. 
MS ,.O COPYI21M WL 6S, 
OF THLREPRODUCIBILITY 
ORIGINAL PAGE IS POORB-87
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T A 	 Confrmoon 2 TPS No L A / 
N Cown 	 TEST PREPARATION SHEET 
NASA- LYNDON B. JOHNSON SPACE CENTER 3
 
Mod Sheet Number
 
6. SIC No /Model No 	 7. Date /, , T/me 9. Need Date 
0. Draiwings, Documents, Ocp's, & Part umberls 	 I I Contract Number 
12 Seral Number 
13 System 	 14 Ref E. 0 Number 
COMA 	 TIRF 5235 
15 TPSShortTitle 	 16. We Req 
17. Reason forWork Verification of Fiche Print Program (105PR) index form 
and 	index flash modifications.
 
21. Insp 
18 DESCRIPTION (PrintorType) Tech 2___ 3NATech 	22 CONT 23 NASA
 
I. 	TESTS
 
A. 	Load the 105mm camera. Use a leader in the
 
take up magazine.
 
B. 	At the teletype:
 
1. 	Verify that the system is under DEBUG
 
control.
 
2. 	Enter P$J
 
3. 	 Focus the PLS according to the procedure _ _ 
on the inside of the camera bay door. 
4. 	Enter a space on the TTY to return to
 
DEBUG control.
 
5. 	Enter 105PR$J on the TTY. _/
 
6. 	Verify that *MONITOR is typed by the ­
program. 
7. 	Enter CLEAR/(CR) on the TTY. Verify ­
that *OK is typed... __ 
18. 	 Enter CLEAR/(CR) on the TTY. Verify ­
that *OK is typed. 
9. Prepared By 	 20 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
Co racto, Date NASA 	 Date 
(;t g zsm 	 log/~2- 7 
J.aCFORM1225 (JUL651 	 COPY I 
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9. Place data switch 8 in the up position.
 
10. 	 Mount COM test tape #D2 on the 9-TRK /
 
drive. Set the unit select switch to #1.
 
11. 	 Enter gO/(CR) to start processing of the test 
tape. Verify that the start time and frame / 
number are typed. 
12. 	 Verify that the stop time, frame number,
 
and *END OF FILE are typed at completion /
 
of job.
 
13. 	 Enter REWIND/(CR) to rewind test tape. -
Verify that *OK is typed. 
14. 	 Return the system to DEBUG control.
 
15. 	 Dismount test tape #D2 and mount test tape
 
#12762 on the 9-TRK drive. 

16. 	 Enter 105PR on the TTY. Z
 
17. 	 Verify that *MONITOR is typed by the program.
 
18. 	 Enter GO/(CR) to start processing of the
 
test tape. Verify that the start time and frame
 
number are typed.
 
19. 	 Verify that the stop time, frame number,
 
and *END OF FILE are typed at completion of
 
job. 
20. 	 Enter REWIND/(CR) to rewind test tape. Verify
 
that 	*OK is typed.
 
21. 	 Enter CLEAR/(CR) on .the TTY. 

is typed.
 
22. 	 Enter CLEAR/(CR) on the TTY. 

typed.
 
Verify that *OK
 
Verify that *OK is
 
23. 	 Return the system to DEBUG control.
 
24. 	 Process 105mm film.
 
25. 	 Save TTY scroll.
 
B
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I. 	Verification
 
A. 	Verify that the entries in the index page are
 
listed sequentially down the-page rather than
 
across.
 
B. 	Verify that there are no multiple entries for
 
any one page.
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B.10 	COMA HARVARD COLLEGE OBSERVATORY SOLAR EXPERIMENT SO55
 
GRAY-LEVEL 7-TRACK OR 9-TRACK PROCESSOR (HCO)
 
See paragraph 2.10. Revisions are as follows:
 
Date Author EO/TPS No.
 
28 November 1973 F. C. Ashton EO-191F - TPS A12
 
17 June 1974 F. C. Ashton EO-191P - TPS A13
 
12 July 1974 F. C. Ashton TPS A14
 
TPS No. A12, A13 and A14 follow.
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t- A2. TPS No 
p rI.nCohfiquratoi TEST PREPARATION SHEET 3 SSC Cot No 
- Mod SheotNumber NASA-MANNED SPACECRAFT CENTER ' 
S S'C 7 , 8 Time 9. Need DateNo :Model No. te 
1_ 1 December 73 
10 Dro.ngs. Documents. Ocp's. & Port Number(s) 11 Contract Number/_ NAS9-1261 
12. Serial Number 
giSystem 14 Ref E 0 N-,ber 
Computer to Microfilm 191F
 
15 TPS Short Title 16 Wt Req 
HCO Software Acceptance Test
 
17 Reason forWork To verify thestDtw rede-ve_3opmn- on i-h rnM SystLm for
 
the Hco as defined in PHO SH-25722 andas required under jaff-tW 
Insp.21.18 DESCRIPTION (Print or Type) Tech 22COqT 23 NASA 
TEST PROCEDURES
 
1. HCO Acceftance Test -'Thpe 2 
a. At the Tape Transport:
 
(1) Mount S055 Acceptance Pest Tape 2
 
_b-
 Al- t-hp 'TTPeleyp,.
 
(1) Type PRO;HCO $J to load HCO Program.
 
Verify that *MONITOR is typed on the
 
teletype.
 
(2) Type CLEAR/_4 twice to advance exposed 
film into the take-up magazine. Verify .. ... 
that *OK is typed on the teletype after 
each CLEAR/. 
(3) Type UNLABELED/4. Verify *OK is typed
 
on the teletype.
 
(4) Type SKIP/4 to bypass the standard label
 
on the tape. Verify that *OK is typed
 
on the teletype.
 
9 Prepared By (20 Final Acceptance Dote 
TO-PuCE[DURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
Contractor Dale N A. Dote 
4 iSCoDM 12'ifl. "1 NASA-MSC-Ceul.I., HosIto, Te.-ims Copy 
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TPSN ________TEST PREPARATION SHEET T___._
 
CONTINUATION SHEET
 
NASA - MANNED SPACECRAFT CENTER 2
 
imlp 
Tech NDESCRIPTION (Print or Typ.) Y-cont- NSA 
(5) Type GO/ to initiate processing of S055
 
Acceptance Tes Tape (Tape 1). Verify
 
that the starting time and frame number
 
are typed on the teletype.
 
(6) Verify that the elapsed lob time, frame
 
number, page number and *END OF FILE are
 
typed on the teletype to signal comple­
tion of data tape processing.
 
(7) Type END JOB/. to complete processing
 
of S055 Acceptance Test Tape (Tape 1).
 
Verify that *OK is typed on the teletype.
 
(HL1fTypeCLEARA. 14) advafce expasd.S~ film __ 
into the take-up magazine. Verify that 
*OK is~typed on the teletype after each 
(9) Type REWIND& to rewind the S055 Test 
Tape (Tape 1). Verify that *OK is 
ped on the teletype 
(10) Type CNTRL D to return to DEBUG. Verify_
 
*DEBUG is typed on the teletype.
 
c. At the Tape Transport
 
(1) Dismount the S055 Acceptance Test Tape
 
(Tape 2).
 
2. S055 Acceptance Test Tape 2
 
a. At the Tape Transport
 
(1) Mount HCO Acceptance Test Tape (Tape 3).
 
b. At the Teletype:
 
(1) Type PRO;HCO $J to load S055 program.
 
Verify that *MONITOR is typed on the
 
teletype.
 
(2) Type UNLABELED/,. Verify that *0K is
 
typed on the teletype:.
 
copY 1 
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TEST PREPARATION SHEET TPSo 
CONTINUATION SHEET ..... 
NASA - MANNED SPACECRAFT CENTER 
DESCRIPTION (Pr, ., T,,e) 
Pog. 3 
Td.­
_o ,.: 
(3) Type CLEAR/_ -to advance exposed film 
into the take-up magazine. Verify that 
*OK is typed on the teletype after each 
CLEAR&. 
(4) Type GO/a. to initiate processing of S055 
Acceptance Test Tape (Tape 2). Verify 
that the starting time and frame number 
are typed on the teletype. 
(5) Verify that the elapsed job time, frame 
number, and *END OF FILE are typed on 
the teletype to signal completion of 
data tape processing. 
(6) Type END JOB/& to complete processing 
of the HCO Acceptance Test Tape (Tape 3). 
Verify that *OK is typed on the teletype. 
(7) TypeCLEARA twice to advance exposed 
film into the take-up magazine. Verify__ 
that *OK is typed on the teletype after 
each CLEAR/. 
(8) Type REWIND/2 to rewind the S055 Accept­
ance Test Tape (Tape 2). Verify that *OK 
is typed on the teletype. 
c. At the Tap Transport. 
(1) Dismount the HCO Acceptance Test Tape I 
(Tape 3). 
tk %,?JULCOPY,rf ,, , 
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I A Configuration 2 TPSNo 
Ele 
E 
Non-Configuration
-,3~
Change-
TEST PREPARATION SHEET 
NASA - LYNDON B. JOHNSON SPACE CENTER SICCa No. 
4 Mod. Sheet Number 
5 Page- 1 of 
6 SiC NoIModel No 7 Date 8 Time 9 Need Date 
10 Drawings.D nts. o-p~r~erT - 11.Cortract Number 
NAS9-1261 
12 Serial Number 
13 Syttem 14 Ref E. 0 Number 
Computer To Microfilm 191-F
 
T art Title TP- - I Wte 
HCO Gray 7-Track and 9-Track , 
17 ReawsnforWork-To verify the new version HCO will process both 7-Track and 9-Track
 
21 Insp
 
18 DESCRIPTION (Print or Type) 
Tech 22CONT 23 NASA 
Test Procedures
 
1. HCO Acceptance Test
 
a) AT the tape transports 
1) Mount 9-Track H1O in Gray tape 
number 3165 on the 9-Track unit. 
2) Mount 7-Track HO - Gray 
Tape number 3299 on the 7-Track unit. 
b) At the teletype:
 
1) Type PRO; HCO $J to load the production 
HCO. Verify that * Monitor is typed on the 
_ teletype. 
b) 2) .Type CLEAR twice to advance exposed film into the 
take-up magazine. Verify that * OK is type on th 
__ teletype after each CLFAR 
3) Type Focus to Focus the Camera.
 
1 Prepared By 20 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
Contractor NASA pt 
. .........  .- - - - - - - - - --... .. . ­...... 
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copyI
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TEST PREPARATION SHEET 
SHEETCONTINUATION 

NASA - LYNDON B. JOHNSON SPACE CENTER 2
Page __________of 
Inmp. 
DESCRIPTION (Print or Type) Teh. Coot. NASA 
4) 	Type CNTRL I to end the focus pattern.
 
5) 	Type unlabelled 12. Verify *OK is type on Teletype.
 
6) 	Type GO to initiate processing of the 9-Track
 
HCO Gray. Verify that the starting time and
 
frame number are typed on the teletype.
 
7) 	 Type End Job to complete processing of 9-Track HCO
 
Gray 	tape. Verify that *OK is type on teletype.
 
8) 	Record the Elapse Run Time. 35 ,7.# 
9) Type rewind/) to rewind the 9-Track HCO Gray. Verify
 
that *OK.
 
10) Type CNTRL D to return to Debug. Verify that *OK
 
is typed on the teletype.
 
11) 	 Type FCA; HCO $ J to load new version on HCO Gray.
 
12) 	 Type unlabelled. Verify * OK is typed on the
 
teletype.
 
13) 'Type GO/) to initiate processing of 9-Track HCO Gray
 
tape. Verify that the starting time and frame number
 
are typed on the teletype.
 
14) 	 Verify that the elapsed job time, frame number, page
 
number and * End of File are typed on the teletype to
 
signal completion of data tape processing.
 
15) Type end job to complete processing of 9-Track HCO
 
Gray tape. Verify that *OK is typed on the teletype.
 
JSC FORM 122SA (JUL 65) 	 COPY 1 
REPRODUCBp.Ty OP TH.E 
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TEST 	PREPARATION SHEET If 13 
CONTINUATION SHEET 
NASA - LYNDON S.JOHNSON SPACE CENTER 
DESCRIPTION (Print or Type) 	 Tech. Cn. 
b) 	16) Record the Elapsed Run Time 0 C N
 
11,I 	 F USJ+___F 	 __ 
17) 	Type rewind/) to rewind the 9-Track HCO Gray Verif,
 
that *OK is typed on the teletype.
 
18) 	Type CNTRL D to return to Debug. Verify *DEBUG
 
is typed on the teletype.
 
19) 	Type FCA; HCO $J to load the new version HCO Gray 
program verify that *Monttor is typed on the telet pe. 
20) 	Type USE/2. to Change 7-Track unit. Verify *OK
 
is typed on the teletype.
 
21) 	Type Tape Type/8 to change to 7-Track, 800 BPI.
 
Verify *OK is typed on the teletype.
 
22) 	Type Unlabelled/ verify *OK is type of the telety e.
 
23) 	Type j0 to initiate processing of 7-Track H0
 
Gray tape. Verify the starting time and frame
 
number are typed on the teletype.
 
24) Verify that the elapsed job time, frame number,
 
page number and *End of File are typed on the
 
teletype to signal completion of data tape process ng.
 
25) 	Type end job/ to complete processing of HCO gray 
tape-. Verify that *OK is typed on the teletype. 
r I 4e 2 5',T? F/& PIo/II 
26) 	Type Clear twice to advance exposed film into the :ake.
 
up magazine. Verify that *OK is typed on the
 
teletype after each Clear.
 
JSC FORM 1225A (JUL65) 	 COPY 1 
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TSN..TEST PREPARATION SHEET 
SHEETCONTINUATION 

NASA - LYNDON B. JOHNSON SPACE CENTER 4
 
I nap.
DESCRIPTION (Print or Typo) 	 Tech. 
____ ____  ___ ______ _____ ___ ___ ___ ___ ___ ___ ___Cont. -NASA 
b) 27) 	Type rewindt to rewind the 7-Track HCO Gray. Verify 
that *OK is typed on the teletype. 
28) 	 Type CNTUJ D to return to Debug. Verify *Debug is
 
typed on the teletype.
 
c) 	AT the tape transport
 
1) Dismount 9-Track HCO and 7-Track HCO tape.
 
d) 	Test result verification 
1) Process 105mm Film containing results. 
2) 	View the resulting 105mm microfiche on the Bell &
 
Howell viewgraph.
 
JSC FORM 1225A (JUL 65) 	 COPY 
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'lT. 
I 
Configu~ration 
TEST PREPARATION SHEET 
' P o A 
P Non-Configuration3SICt.
BChange NASA. LYNDON B. JOHNSON SPACE CENTER 3 S/C Car. NNo 
4. Mod. Sheet Number 
5 Pa. 1 of 2 
B SiC NO /model No 7 Date S. Time 9 Need Date 
27 July 74 
10 Drawings, Documents, Ocp's, & Part Number(s 11 Contract Number 
12 Serial Number 
13 System 	 14 Ref E 0. Number 
Cornuter to Microfilm 
15. TPSShort Title 	 16. Wt Req. 
HCO Gray Title Acceptance Test
 
17 ReasonforWork- To verify that Title Fiche Development for HCO Gray 
(FR80 Clarification Form A17)
 
13 DESCRIPTION (Print or Type) 21 Inw 
Tech. 22 CONT 23. NASA 
TEST PROCEDUE
 
1. 	HCO Gray Test
 
a) At the 7-Track Tape Transport:
 
(1) Mount Tape Number 3299
 
b) At the Teletype;
 
(1) Type FCA;HCO$J to load HCO program.
 
Verify that *MONITOR is typed on the
 
Teletype.
 
(2) 	Type CLEAR/ to advance exposed film
 
into the take-up magazine. Verify that
 
*OK is typed on the teletype.
 
(3) Type UNLABELLED4. Verify *OK is typed
 
on the Teletype.
 
(4) Type TAPE TYPE 84,. Verify *OK is typed
 
on the Teletype.
 
(5) 	 Type USE 2. Verify *OK is typed on the 
Teletype. 
I9 PreparedB 	 20 FinaByAcceptance ate 
Frank Ashton
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Ir No.TEST PREPARATION SHEET 
SHEETCONTINUATION 

NASA - LYNDON B. JOHNSON SPACE CENTER
 
pale 2 of 2 
DESCRIPTION iPrint or Type) 	 Tech. InV. 
Con. NASA 
(6) Type GO d Verify Time and Frame is typed
 
on the Teletype.
 
(7) When ENTER SOURCE TAPE is typed on the
 
Teletype, type 3299&.
 
(8) When ENTER COM TAPE is typed on the
 
Teletype, type 7-TRACK
 
(9) When ENTER ROLL is typed on the Teletype,
 
type 	HCO GRAY. 
(10) Type CNTRL A. Verify that *MONITOR is
 
typed on the Teletype.
 
(11) 	Type REWIND. Verify that *OK is typed
 
on the Teletype.
 
(12) Type CLEARX. Verify that *OK is typed
 
on the Teletype.
 
(13) 	Type CLEARf. Verify that *OK is typed
 
on the Teletype.
 
(14) Type CNTRL D to return to DEBUG. Verify
 
*DEBUG is typed on the Teletype.
 
c) At the 7-Track Transport, dismount the tape.
 
d) Test Result Verification, I
 
(1) Process 105mm film containing results.
 
(2) View the resulting 105mm microfiche on
 
the Bell and Howell Viewgraph.
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B.11 COMA UNIVAC 494 PRINT PROCESSOR FOR 105 mm FICHE (94U105)
 
See paragraph 2.11. Revisions are as follows: 
Date Author EO/TPS No. 
6 November 1973 I. J. Morgan EO-204F - TPS A17 
TRS A17 follows. See also paragraphs B.11.1 through B.11.5, figure
 
B-13, and tables B19 and B-20.
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SAY Conigurationchange 2. TPS No E.o. 204 A 7
7 
. 
E NonConfiguration
Mad. Sheet Number 
TEST PREPARATION SHEET 
NASA - MANNED SPACECRAFT CENTER 
3. S/C 
J 
5 Page-1 of 3 
6. S/C No /Model No 7 Date 8 Tim 
I_6 
9 Need D.', 
.-11-73 
10. Drawings. Documents. Ocps. & Part Number(s) I1.Contract Number 
NAS 9-1261 
12 Snrl Number 
13. 	 System 14. Ref. E 0. Number 
COMPUTER ON MICROFIL1 204F icZ-*I 
15. TIP Short Title 16. Wt Req. 
UNIVAC 494 SOFTWARE ACCEPTANCE TEST FOR THE 105mm FILM 
17. Rea.on for Work: To verify the software development on the COM System for the 
Univac 494 Print Processor as defined in PHO SH-09846 and as required
 
under E.O. 204?.
 
21. Insp
18. DESCRIPTION (Printor Type) 

TEST PROCEDURES
 
1. Univac 494 Print Processor Acceptance Test - Tape 1
 
a. At the Tape Transport (7-track unit)
 
(1)M4ount 	Univac 494 Acceptance Test Tape 1. .... 
b. At the Teletype:
 
(1)Type PROIUNIVAC$J to load the Univac 494 
1Orn program. Vsrify that *-Monitor is 
typed on the teletype. _--h- -­
(2) Type CLEAR/L twice to advance ex osed I 
film into the take-up magazine. Verify _---­
that *OK is typed on the teletype after 
each CLEAR/a . . 
(3) Type GO/ to initiate processing of 
_____ 49A4 eTape (TtpeT). 
Verify that the starting time and frame 
number are typed on the teletype. 
19. PreparedyL. LOCKLER j ._" 120 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
Contractor Date NASA Dot. 
POSMMSC 1221J ~ NASA--SC--.-omI., Toxs 	 CopyT 
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TEST PREPARATION SHEET TPSN. 
s/C 
CONTINUATION SHEET .. . 
NASA - MANNED SPACECRAFT CENTER 
___________________________________________________Pg. 
E.O. 
Cot 
2 ci 
204F 
No 
09/7 
3 
DESCRIPTION (Prin a Typ.) T.c6 C t I n AD 
__. (4) Verify that the elapsed Job time, frame 
number. page number and *END OF FILE are 
typed on the teletype to signal completion 
_ _ 
c. 
of data tape processing. 
(5) Type REWIND/ to rewind the Univac Test 
Tape (Tape I). Verify that *OK is typed 
on the teletype. 
At the Tape Transport 
(1) Dismount the Univac 494 Print Acceptance -_ 
_ 
Test Tape (Tape 1). 
2. Univac 494 Print Acceptance Test Tape 2 L 
(continuation of Job 2 from Tape 1) 
a. 
b. 
At the Tape Transport: 
(1) Mount the Univac 494 Test Tape 2. 
At the Teletype: 
(1) Type CONTINUE/. to signify continuation 
of Job. 
(2) Verify that the elapsed job time, frame 
number, page number and *END OF FILE are 
typed on the teletype to signal completion 
of data tape processing. 
(3) Type END JOB/ to complete processing 
of the Univac 494 Test Tape (Tape 2). 
(4) Type CLEAR/,) twice to advance exposed 
film into the take-up magazines. Verify 
that *OK is typed on the teletype after 
each CLEAR/a 
(5) Type PEWIND/a to rewind the Univac 494 
Print Acceptance Test Tape (Tape 2). 
-Verify that eOK is typed NK on, the teletype 
( • 
oUSut .4COPY ,A 1 
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TEST PREPARATION SHEETCONTINUATION SHEET TFSNo. sic E.0. CZ 204FI I 
NASA - MANNED SPACECRAFT CENTER 
Page 3 of" 3 
,DESCRIPTION (PWnIor Typo) Tch Cont. NASA 
2. c. 
d. 
At the Tape Transport: 
(1) Dismount the Univac 494 Print Acceptance 
Test Tape (Tape 2).-
Test Result Verification: 
(1)Process 105mm film containing results. 
(2) View the resulting 105mm microfiche on the 
Bell & Howell viewgraph. Verify that the 
results match the Jobs as described in the 
following paragraphs. 
FscftM ,SA (JUL651 COPY 1 
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B.ll.l *Job 1, Multifiche Test. This job shahl be contained in
 
its entirety on tape 1. It shall consist of the proper job
 
separation-and titling control records and shall-contain data to
 
buildwin excess of 207 full pages (64 lines of 132 alphanumeric

characters each). Data pages shall be constructed as illustrated
 
in figure B-13 with the first and second pages of that figure alter­
nating. A control record for forms overlay and indexing shall
 
precede every set of 64 data records. This job will demonstrate
 
-maximumpage size, multiple pages per fiche, multiple fiches per

job (two), complete character repertoire, the five forms, and
 
variable indexing. See table B-19.
 
B.ll.2 Job 2, Multireel Test. This job shall begin on tape 1
 
and continue to tape 2. A job separator control record shall
 
separate jobs I and 2. Sixteen hundred physical blocks of data,
 
to produce full pages as illustrated in figure B-13, shall be
 
generated. Only 382 physical blocks of this data shall be placed
 
on tape 1, followed by Univac's Standard End-of-File, as defined
 
in Univac's 494 Uniservo VIII C Magnetic Tape Subsystem. The
 
remaining data shall be on tape 2. A control record for forms
 
overlay and indexing shall precede every set of 64 data.records.
 
The form number and indexing values (as specified for job 1)
 
shall vary from one record to another. Job 2 shall demonstrate
 
the COMA's ability to handle multireel per job and multireel per
 
page. See table B-19.
 
B.11.3 Job 3, Carriage Control Test. A job separator control
 
record shall separate jobs 2 and 3; shall be followed by a title
 
control record and 1024 logical records of data. The data pages
 
shall be constructed as illustrated in figure B-13. The line
 
spacing count (byte 13510) of every 32nd data record will contain
 
a number 3210 or greater. This shall cause 32 lines of data to
 
appear on each page (frame). The line spacing count on all other
 
records of data shall contain a zero; i.e., the data in the next
 
record shall be printed on the next line. A forms and index con­
trol record shall not be present. This job shall show COMA's
 
ability to properly process-the line spacing count, and its ability
 
to handle the absences of an index frame for the 105 mm film.
 
See table B-19.
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B.ll.4 Job 4. Comic Mode Test. A job separator record, title
 
control record, form and indexing control record, and an ima ..
 
orientation control record shall precede the data records. The
 
image orientation control record shall indicate COMIC mode; i.e.
 
a 1 shall follow the 1 as specified in the Computer Output Micro­
film System A UNIVAC 494 Print Processing Requirements Specifi­
cation. The data records shall be constructed to produce three
 
full pages of data. The forms control record shall be set to
 
a 4 without indexing. This job shall test COMA's ability to
 
generate the COMIC mode. See table B-19.
 
B.11.5 Job 5, Cine Mode Test. A job separator record, title
 
control record, forms and indexing control record, and an image
 
orientation control record shall precede the data records. The
 
image orientation control record shall indicate CINE mode'; i.e.,
 
a 2 shall follow the 1 as specified in the Computer Output Micro­
film System A UNIVAC 494 Print Processing Requirements Specifi­
cation. The data records shall be constructed to produce a
 
pattern as illustrated in figure B-13. One hundred ninety-two
 
logical records of data shall be generated to produce three full
 
pages of data. The forms record shall be set to a 4 without
 
indexing. This data shall be followed by an end-of-file, end-of­
tape control record. This job illustrates COMA's ability to
 
handle the CINE mode and to recognize the end-of-file, end-of­
tape as the last job to be processed from this tape.' The end-of­
file, end-of-tape control record shall be followed by Univac's
 
standard end-of-file as defined in Univac's 494 Uniservo VIII C
 
Magnetic Tape Subsystem. See table B-19.
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LINE 1 2 3 
II1 
33,3 
0 1 2 
• 3 
4 
5 
6 
7. 
AAA 
(SPACE) 
AAA 
32 
33 
34 
35 
36 
37 
38 
39 
4041 
4'3 
ZZZ 
) )) 
- -
-
+++ 
<<< 
=== 
> >> 
& && 
$$ 
44 
45 
46 
47 
48 
49 
1 
58 
: : : 
??? 
iI 
,, 
0 0 0 
9 9 
0hC 
, , , 
64 @@ @ @ @@ 
Figure B-13 Alphanumeric Data (64 Lines of 132 characters) 
0 
1 11 111 1 1 
333 4 5 6666 7 999 1 22 222 3 3 
1234567 234 9 8 3456 0 567 2 12 678 1 2 
1 @ # A A-%--Z - -- *0-9-, t1@ [ -- A--I-Z ) 0----P-O--9 '--1U @[--A (SPACE) 
2 [ # A A--b.Z - -- 0 -- 9.l@ [ ] --- A--Z -- 1-O--W9 -*TI @[---A (SPACE) 
cn 
0 ­
64 [ #A A---Z )--w0o-9.-0-2 @ [-- A---Z ) ---- 0-*9 '--@ [- (SPACE) 
Figure B-13 (Cont'e)
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TABLE B-19
 
94UI05 TESTS
 
JOB/TAPE NO.
 
& JOB,NAME PURPOSE 

TEST COMA'S ABILITY TO GENERATE 

COMA 1 CHARACTER REPERTOIRE AND 

MAXIMUM CHAR/LINE/PAGE 

TEST COMA'S ABILITY TO HANDLE 

TEST DATA OVERFLOW FROM FICHE 

TO FICHE 

TEST FIVE DIFFERENT FORMS AND 

INDEXING FOR FULL PAGES AND 

FULL MICROFICHE 

2/1 & 2 TEST JOB SEPARATOR CONTROL 
COMA 2 RECORD 
TEST MULTIREEL/JOB AND MULTI-

REEL/PAGE 

CONTENT/FORMAT
 
GENERATE FULL PAGES (64 LINES OF
 
32 CHARACTERS EACH) CONTAINING
 
ALL POSSIBLE CHARACTER CODES.
 
DATA PAGES SHALL BE CONSTRUCTED
 
AS ILLUSTRATED IN FIGURE B-8 AND
 
THESE TWO PATTERNS SHALL BE
 
ALTERNATED PER FRAME,
 
GENERATE SUFFICIENT DATA (4000
 
DATA BLOCKS) TO PRODUCE MORE THAN
 
ONE FICHE.
 
GENERATE A CONTROL RECORD FOR
 
FORMS OVERLAY AND INDEXING. THIS
 
RECORD SHALL PRECEDE' EVERY 64 DATA
 
RECORDS. THE FORMS OVERLAY
 
RECORDS SHALL OCCUR IN THE FOLLOW-

ING-ORDER:
 
* 	 BLANK FORM 
* 	A BOX ENCLOSING THE 11 x 14
 
PRINTER PAGE
 
* 	 65 LINES 
6 	A BOX ENCLOSING THE 11 x 14
 
PRINTER PAGE WITH 65 LINES
 
o 	A BOX ENCLOSING THE 11 x 14
 
PRINTER PAGE WITH 65 HORIZONTAL
 
LINES AND 132 VERTICAL LINES
 
THE INDEXING VALUES SHALL VARY
 
ON EACH OF THE FORM CONTROL
 
RECORDS.
 
GENERATE A JOB SEPARATOR CONTROL
 
RECORD BETWEEN JOBS 1 AND 2. 
1600 PHYSICAL BLOCKS OF DATA TO
 
PRODUCE A PATTERN AS ILLUSTRATED-

IN FIGURE B-13 SHALL BE GENERATED
 
FOR THIS JOB; 382 PHYSICAL BLOCKS
 
OF DATA SHALL BE GENERATED ON
 
TAPE 1 AND THE REMAINING DATA
 
SHALL BE PLACED ON TAPE 2. A
 
FORMS OVERLAY RECORD SHALL PRECEDE
 
EVERY 64 DATA RECORDS.
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TABLE B-19 (CONT'D)
 
JOB/TAPE NO.
 
& JOB NAME PURPOSE CONTENT/FORMAT 
3/2 CARRIAGE CONTROL TEST CHECKS: INADDITION TO THE CONTROL RECORDS, 
COMA 3 COUNT = 778 AND LAST LINE PLUS GENERATE 1024 LOGICAL RECORDS OF 
COUNT > 778 DATA. DATA SHALL BE CONSTRUCTED 
AS ILLUSTRATEU.IN FIGURE B-13. THE 
LINE SPACING COUNT' (BYTE 135B) 
OF EVERY 32ND RECORD SHALL BE A 
NUMBER 3210 OR GREATER. THE LINE 
SPACING COUNT ON ALL OTHER RECORDS 
SHALL BE A 0. 
TEST ABSENCES OF THE FORM AND NO FORM & INDEX RECORD SHALL BE 
INDEX CONTROL RECORD GENERATED PRIOR TO THE DATA 
RECORDS. 
4/2 
COMA 4 
TEST COMIC MODE CONTROL RECORD 
FOR BOTH 16 MM AND 105 MM FILM 
GENERATE A COMIC MODE CONTROL 
RECORD FOLLOWING.THE JOB SEPARATOR, 
THE TITLING, AND THE FORMS AND 
INDEXING CONTROL RECORDS; 192 
LOGICAL RECORDS OF DATA SHALL BE 
GENERATED; 
5/6 
COMA 5 
TEST CINE MODE CONTROL RECORD 
FOR 16 MM FILM 
GENERATE A CINE MODE CONTROL 
RECORD FOLLOWING THE JOB SEPARATOR, 
TITLING, AND FORMS AND INDEXING 
CONTROL RECORDS; 192 LOGICAL 
RECORDS OF DATA SHALL BE GENERATED. 
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TABLE B-20 
USERS FICHE TITLES 
JOB NO. TAPE NO. USERS TITLE 
1 1 UNIVAC 494 MULTI-FICHE TEST 
2 1-2 UNIVAC 494 MULTIREEL TEST 
3 2 UNIVAC 494 CARRIAGE CONTROL TEST 
4 2 UNIVAC 494 COMIC MODE TEST 
5 2 UNIVAC 494 CINE MODE TEST 
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B.12 COMA UNIVAC 494 PRINT PROCESSOR FOR 16 mm FILM (94UV16)
 
See paragraph 2.2. Revisions are as follows:
 
Date Author EO/TPS No.
 
6 November 1973 I. J. Morgan EO-204F - TPS A18
 
TPS No. A18 follows. See also paragraphs B.12.1 through B12.5,
 
figure B-14, and tables B-21 and B-22.
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fTChange ____ CorIijurtir,2. 	 1PS No E.O0. 204F AIt 
Yp NonCnf guroon TEST PREPARATION SHEET 3 sic Cat. No 
NASA - MANNED SrACECRAFT CENTER I­4 Mod Sheel Number 
5 Page__ 1__ f 
& S, C No :M,4et No 7 Dote Tn 9. Need Dote­
1O Drow,ngs. Document,. Ocps. & Prrt Numher(s) 	 It Contract Nunber 
NAS 	 9-1261 
12 Sirol Number 
13 System 	 14 Ref E 0 Number 
COMPUTER ON MICROFILM 	 204F 
15 TPS Short Tite1 16 Wt- Roq 
UNIVAC 494 SOFTWARE ACCEPTANCE TEST FOR THE 16m FILM _ 
17. Reason far Work To verify the software development on the COMA System for the 
UNIVAC 494 Print Processor as defined in PHO SH-09846 and as required
 
under E.O. 204F.
 
Ifc~t2 	 JS18 DESCRIPTION (Pont or Type) 	 Teh 
___-- 1. Univac 494 Print Processor Acceptance Test - Tape 1 _ _­
a. At the Tape ort (7-rack unitL .. 
(1) 	Mount Univac 494 Acceptance Test Tape 1. __ 
b. At the Teletype; 	 - I !
 
(1) Type PRO;94UVl6$J to load the Univac 494 
16mm program. Verify that *Monitor is typed_ 
on the teletype. 
.__ __ ypeCLAR.__ twice to advance _exposedf ilm ...I(2X 
into the take-up magazine. Verify that *OK_1 
is typed on the teletype after each CLEAR/ ).
 
Qj_( 	 TypeGO/ to initiate processing of Univac 
494 Acceptance Test Ta_ _Tae 1). Verify. 
that 	the starting time and frame number are
 
-_-tyed on the tlev pe ______ .. 
(4) Veriftat the elapsejob time, frame 
-
numberpage number and *END OF FILE are 

typed on the teletyDe to signal corpletion 
of daq t a e rocessins_. 
I Prepared By 	 120 Fial Acceptonce Dote 
R. A. MARKS 
RE FR TO PROCEDURES F'OREQUIRI- SIGrTIATRFS RrFR'TO PROCDtJRES FOR RFQUtR,:D SI'.IUFS-
ContrZctor Dot. I NASA Dote 
. .-.	 .-...... ... . ------
. .. . ....
. . .._- . . . - -. . . 
%2' JU NA.SA--MSC-ConI., IOt..t,. Tcxes 	 Copy 1 
REPRODUCIBILITY OF TIL 
B-113 ORIGINAL PAGE IS POOR 
SISO-TR531 
Vol. II 
TEST PREPARATION SHEET 
CONTINUATION SHEET 
NASA - MANNED SPACECRAFT CENTER 
TPSNo 
SC 
E.o. 
C. 
204F 
N. 
DESCRIPTION (PnI or Trpe) Tecp 
c. 
(5) Type REWIND/, to rewind the Univac Test !a 
(Tape 1). Verify that *OK is typed on the 
teletype. 
At the Tape Transport 
(1) Dismount the Univac 494 Print Acceptance-
Test Tape (Tape 1). 
2. Univac 494 Print Acceptance Test Tape 2 
(Continuation of Job 2 from'Tape i) 
a. 
b. 
c. 
At the Tape Transport: 
(1) Mount the Univac 494 Test Tape 2. 
At the Teletype: 
(1) Type CONTINUE/ to signify continuation 
of Job. 
(2) Verify that the elapsed job time, frame 
number, page number and *END OF FILE are 
typed on the teletype to signal completion 
of data tape processing.­
(3) Type END JOB1d to complete processing of 
the Univac 494 Test Tape (Tape 2). 
(4) Type CLEAR/I twice to advance exposed film 
into the take-up magazines. Verify that 
x *OK is typed on the teletype after each 
CLEAR/A 
(5) Type REWIND/ to rewind the Univac 494 
Print Acceptance Test Tape (Tape 2). Verify 
that *OK is typed on the teletype. 
At the Tape Transport: 
(1) Dismount the Univac 494 Print Acceptance 
Test Tape (Tape 2). 
[4Fs M 12f5 UL6 S NASA MSCC .I Ho, nc T ... , Copy I 
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TEST PREPARATION SHEET 
CONTINUATION SHEET 
NASA - MANNED SPACECRAFT-CENTER 
SNoe 
Pog, 
E.O.204F 
of 
fr1 
DESCRIPTION {Prin, or Type) Tech Cono NASA 
d. estnpt Verification:_ 
_ _ 
(1) Process 16m film containing results. 
(2) View the resulting 16m film on the viewer. 
Verify that the results match the Jobs as 
described in the following paragraphs. 
MSCrOiM tZSA JUL 651 NASA-MSC-ComI Houston ot Copy 
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B.12.1 Job 1, Multifiche Test. This job is contained in its
 
entirety on tape 1. It contains data to build in excess of 207
 
full pages (64 lines of 132 alphanumeric characters each). Data
 
pages ate constructed as illustrated in figure B-14, with the
 
first and second pages of that figure alternating. A control
 
record for forms overlay precedes every 64 data records, causing
 
each of the forms to be generated once every fifth page. This
 
job will demonstrate maximum page size, complete character reper­
toire, and the five forms. See table B-21.
 
B.12.2 Job 2, Multireel Test. This job begins on test tape 1
 
and continues to test tape 2. A job separator control record
 
separates jobs 1 and 2. Sixteen hundred physical blocks of data,
 
to produce full pages as illustrated in figure B-14, are generated.
 
Only 382 physical blocks of data are contained on test tape 1, and
 
it is followed by Univac's standard end-of-file as defined in the
 
Univac 494 Uniservo VIII C Magnetic Tape Subsystem. The remaining
 
data is on test tape 2. A control record for forms overlay pre­
cedes every 64 data records. The form number (as specified for
 
job 1) varies from one record to another. Job 2 demonstrates the
 
COMA's ability to handle multireels per job and multireels per
 
page. See table B-21.
 
B.12.3 Job 3, Carriage Control Test. A job separator control
 
record separates jobs 2 and 3. It is followed by 1024 logical
 
records of data. The data pages are constructed as illustrated
 
in figure B-14. The line spacing count (byte 13510) of the 32nd
 
data record contains 778. This causes 32 lines of data to appear
 
on the first page (frame). The line spacing count on all other
 
records of data contains a zero, with the exception of every 64th
 
record after the 32nd record. Every 64th record contains a 778
 
line count. A forms and index control record shall not be present.
 
This job shows COMA's ability to properly process the line spacing
 
count, and its ability to handle the absences of forms and index
 
control record. See table B-21.
 
B.12.4 Job 4, COMIC Mode Test. A job separator record', title
 
control record, form and indexing control record, and an image
 
orientation control record precedes the data records. The image
 
orientation control record indicates COMIC mode; i.e., a 1 follows
 
B-116
 
SISO-TR531
 
Vol. II
 
the I as specified in the Computer Output Microfilm SystemA
 
UNIVAC 494 Print Processing Requirements Specification. The
 
data retords are constructed to produce three full pages of data.
 
The forms control record is set to a 4 without indexing. This 
job tess COMA!s ability to generate the COMIC mode. S,ee table 
B721. 
B.12.5 Job 5, CINE Mode Test. A job separator record, title
 
control record, forms and indexing control record, and an image
 
orientation control record precedes the data records. The image
 
orientation control record shall indicate CINE mode; i.e.,
 
a 2 follows the I as specified in the Computer Output Microfilm
 
System A UNIVAC 494 Print Processing Requirements Specification.
 
The data records are constructed to produce a pattern as illus­
trated in figure B-14. One hundred ninety-two logical records of
 
data are generated to produce three full pages of data. The
 
forms record is set to a 4 without indexing. This data is fol­
lowed by by an end-of-file, end-of-tape control record. This
 
job illustrates COMA's ability to handle the CLINE mode and to
 
recognize the end-of-file, end-of-tape as- the last job to be
 
processed from this tape. The end-of-file, end-of-tape control
 
record is followed by Univac's standard end-of-file as de fified
 
in the Univac 494 Uniservo VIII C Magnetic Tape Subsystem. See
 
table B-21.
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LINE 1 2 3 
*111 
333 
0 1 2 
3 
4 
5 
6 
i 
AAA 
(SPACE)AlA 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4142 
43 
44 
45 
46 
47 
48 
49 
ZZZ 
) )) 
- - -
++ 
<<< 
=== 
>>> 
& & & 
$ 
( (
%%% 
" " : 
??? 
! 1 
0 0 
58 9 9 
*0 
64 @@, 
Figure B-14 Alphanumeric Data (64 Lines of 132 characters) 
I 
1 11 111 1 1
 
333 4 5 6666 7 999 1 22 222 3 3
 
1234567 234 9 8 3456 0 567 2 12 678 1 2
 
1 @ ]# A A--*Z ) - -- O-- 9---"-w@ A-Z ) ---- a-9 '-a;I @[- (SPACE)
2 @ # A A---,Z ) - -0- -----9 -A @ D)-Z- - ) - -----O- A-9 '-*41 @[--A (SPACE) 
<cf) 
64 @ # A A--'Z ) - 0--19.--D- @ ] -A- Z ) ----. 0 --b9 ' -It- 13@ (SPACE) 
Figure B-14 (Cont'd)
 
1/1 
TABLE B-21
 
94UV16 TESTS
 
JOB/TAPE NO.
 
& JOB NAME PURPOSE 

TEST COMA'S ABILITY TO GENERATE 

COMA 1 CHARACTER REPERTOIRE AND MAX-

IMUM CHAR/LINE/PAGE 

TEST FIVE DIFFERENT FORMS AND 

INDEXING FOR FULL PAGES 

2/1 & 2 TEST JOB SEPARATOR CONTROL 

COMA 2 RECORD 

TEST MULTIREELS PER JOB AND 

MULTIREELS PER PAGE 

SISO-TRS31
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FORMAT/CONTENT
 
GENERATE FULL PAGE (64 LINES
 
OF 132 CHARACTERS EACH) CONTAIN-

ING ALL POSSIBLE CHARACTER CODES.
 
DATA PAGES ARE CONSTRUCTED AS
 
ILLUSTRATED IN FIGURE B-14
 
AND THESE TWO PATTERNS ARE
 
ALTERNATED PER FRAME.
 
GENERATE A CONTROL RECORD FOR
 
FORMS OVERLAY AND INDEXING. THIS
 
RECORD PRECEDES EVERY 64 DATA
 
RECORDS. THE FORMS OVERLAY
 
RECORDS OCCUR IN THE FOLLOWING
 
ORDER:
 
a 	BLANK FORM
 
e 	A BOX ENCLOSING THE 11 x 14
 
PRINTER PAGE
 
e 	65 LINES
 
* 	A BOX ENCLOSING THE 11 x 14
 
PRINTER PAGE WITH 65 LINES
 
* 	A BOX ENCLOSING THE 11 x 14
 
PRINTER PAGE WITH 65,
 
HORIZONTAL LINES AND 132
 
VERICAL LINES.
 
THE INDEXING VALUES VARY ON EACH
 
OF THE FORM CONTROL RECORDS.
 
GENERATE A JOB SEPARATOR CONTROL 
RECORD BETWEEN JOBS 1 AND 2. 
1600 PHYSICAL BLOCKS OF DATA TO
 
PRODUCE A PATTERN AS ILLUSTRATED
 
IN FIGURE B-14 ARE GENERATED-FOR.
 
THIS JOB. 382 PHYSICAL BLOCKS
 
OF DATA ARE GENERATED ON TAPE 1
 
AND THE REMAINING DATA IS PLACED
 
ON TAPE 2. A FORMS OVERLAY
 
RECORD PRECEDES EVERY 64 DATA
 
RECORDS.
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TABLE B-21 (CONT'D)
 
JOB/TAPE NO.
 
& JOB NAME PURPOSE FORMAT/CONTENT 
3/2 
COMA 3 
CARRIAGE CONTROL TEST CHECKS: 
COUNT = 778 AND LAST LINE PLUS 
IN ADDITION TO THE CONTROL RECORDS, 
GENERATE 1024 LOGICAL RECORDS OF 
COUNT > 778 DATA. DATA CONSTRUCTED AS 
ILLUSTRATED IN FIGURE B-'4. 
PAGES OF DATA ARE GENERATED. 
TEST ABSENCES OF FORM AND INDEX NO FORM AND INDEX RECORD SHALL 
CONTROL RECORD BE GENERATED PRIOR TO THE DATA 
RECORDS. 
4/2 TEST COMIC MODE CONTROL RECORD GENERATE A COMIC MODE CONTROL 
COMA 4 FOR BOTH 16 MM AND 105 MM FILM RECORD FOLLOWING THE JOB 
SEPARATOR, THE TITLING, AND THE 
FORMS AND INDEXING.CONTROL RECORDS; 
-192LOGICAL RECORDS OF DATA 
SHALL BE GENERATED. 
4/6 TEST CINE MODE CONTROL RECORD GENERATE A CINE MODE CONTROL 
COMA 5 FOR 16 MM FILM RECORD FOLLOWING THE JOB SEPARATOR, 
THE TITLING, AND THE FORMS AND 
INDEXING CONTROL RECORDS; 192 
LOGICAL RECORDS OF DATA ARE-
GENERATED. 
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U
TABLE B-22 
SERS FICHE TITLES 
JOB NO. TAPE NO. USERS TITLE 
1 
2 
3 
4 
5 
1 
1-2 
2 
2 
2 
UNIVAC 494 MULTI-FICHE TEST 
UNIVAC 494 MULTIREEL TEST 
UNIVAC 494 CARRIAGE CONTROL TEST 
UNIVAC 494 COMIC MODE TEST 
UNIVAC 494 CINE MODE TEST 
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B.13 COMA LACIE STATUS MODULE (PFC, COMA) 
See paragraph 2;13. Revisions are as follows. 
Date Author TPS No. 
3 April 1975 J. E. Bennett TPS A16 
See paragraph B.15 for TPS A16. 
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B.14 COMA LACIE STATUS DISPLAY (REVEAL) 
See paragraph 2.14. Revisions are as follows: 
Date Author TPS No. 
28 May 1975 J. E. Bennett TPS AlS 
TPS A15 follows. 
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Y} A zionf2.TPtot n
 
No
2. C tTEST PREPARATIO N SH EET C . N n-Confgura on 
41 Mad.Sheet Number NASA-MANNED SPACECRAFT CENTER 
__ _ _ _ _5 Page. _____ ..0 f__ _ __ 
6 S C No Model No- 7 Date 8 Time Need Date9 
I0 Drawings. Documents. Ocp's 11& Part Numbes) Contract Number 
12 Serial Number 
13 System IA Ref E 0 Number 
COMA 
 TIRF 41700
 
15 TPS ShortTitle 16 Wt- Req 
17 R.ason for Work: VERIFICATION OF REVEAL PROGRAM 
18 DESCRIPTION (Printor Type) 21 Insp
Tech 22 CONT 23 NASA 
I. TESTS
 
A. At the teletype; enter REVEAL$J. 
-
- B. Verif that *MONITOR is _yogram. 
C. Enter REVEAL STATUS BLOCKS/(CR)
 
II. VERIFICATION 
------ M-JYer4Iy that ±U -datadisnayetly 
-the-
--

-- "___ .. . program is the same as the rintout from 
-

R.T.O.S. 
9Pep red y 20 Final Acceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
Contractor Dote NASA - Dote 
I7 5JitMi.C py.
 
HASA-A---4SC--CmI., Honiton, T.... Copy 1
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B.15 COMA LACIE PRINT PROCESSOR FOR 105 mm FICHE (LACPRT)
 
See paragraph 2.15. Revisions are as follows:
 
Date Author TPS No.
 
3 April 1975 F. C. Ashton Original TPS Al6
 
20 October 1975 J. Gummelt TPS A20
 
TPS A16 and A20 follow.
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F Cograo 2 TPS No
 
P
IjP I_IanN' uratan TEST PREPARATION SHEET 3 s.c Cot No 
A Mod Sheet Number NASA - MANNED SPACECRAFT CENTER ­
5. Page 1 of 4 
6-$ C No Model No 	 Dote 8 Time7.. at  	 9 Need DateApril 4, 1975
 
!0 Dawings. Documents. Ocp's & Part Number(s) 	 I. Contract Number 
12 Serial Number 
13 System 	 14 Ref E 0 Number
FR-80 MICROFILM SYSTEM (CaM-A) 	 TIRE #2751 
15 TPS Short Ttle 	 16 Wt Req 
LACIE PRINT PROGRAM L
 
17 Reason forWork TO VERIFY THE NEW LACIE PRINT PROGRAM WITH STATUS TAPE
 
FOR 	THE COM-A
 
21 Inip.

2. NASAor Type) 	 Tech CONT18 DESCRIPTION (Print 	 22 
TEST TAPE
 
The 	Test Ta es are furnishbd M E-
Test File 1 - Reel 14360
 
- Sinqie Reel with 6 Title Records
 
Test File 2 - Reels 917 and 13067
 
Two Reel File containingthree Tit!e Records
 
- -with indexing. ..
 
-1.
Base_ LineSingle Reel File
 
Program PRO_; 05PR J
 
FRAMES PAGE TIME
 
2. 	 Base Line Multi-Reel File Program PRO;105PR__jJ 
__ 
Tapes 917, 13067 
FRAMES PAGES ; - TIME
 
3. 	 New Program Single Reel File
 
Program FCA; LACPRT$J
 
Tape 14360 ..
 
-.. .. Type In: Julian Data 75095
 
_- :..Tape Number A14360 
19 Prepared By 20 FinalAcceptance Date 
REFER TO PROCEDURES FOR REQUIRED SIGNATURES REFER TO PROCEDURES FOR REQUIRED SIGNATURES 
Contractor Date NASA I Dat 
"L1... .,(JU NASA-MSC---ComI., Housto., T..es 	 Copy 
B-127
 
I 
SISO-TR531 
Volo I 
Page 2 of 4 
FRAMES PAGES I 7 TIME 
4. New Program Multi-File 
Program FCA;LACPRT$J 
Tape 917, 13067 
Type In: Julian Data 75095 
Tape Number A917 
Continue 
FRAME 
Tape Number A13067 
PAGE 7_TIME 
5. New Program Single Title 
Program FCA:LACPRT$J 
Type In: Search Title /1, 1 
Julian Data 75095 
Tape Number B13067 
FRAME PAGE )dN TIME 
__ 
_/ 
6. New Program Unlabeled 
Program FCA;LACPRT$J 
Tapes 917, 13067 
Type In: Unlabeled 
SKP 
Julian Data 75095 
Tape Number C917 
Rewind 
Continue 
Tape Number C13067 
FRAMES PAGE 
___ TIME 
7. New Program Read Error 
Program FCA;LACPRT$J 
Tape 14360 
Type In: Julian Date 75095 
Tape Number B14360 
Continue 
(After Forced Read Error) 
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Next 	Title
(After NRI 
FRAME 	 PAGEte;A
T TIME
 
8. New Program Termination Due to Error
 
Program FCA;LACPRT$J
 
Tape 14360
 
Type In: Julian Date 75095
 
Tape Number C14360
 
Termination Due to Error
 
(After CNTL I)
 
Dump Status Tape
 
(After Load Tape)
 
9. Status Tape Verification
 
Program M$J
 
Type In 9BETR
 
10. 	 New Program 
- No Status 
Program FCA;LACPRT$J 
Tape Number 14360 
Type In: Status Job/i 
Julian Date 75095
 
Tape Number D14360
 
Dump Status Tape
 
(After Load Tape)
 
F AMES 	 PAGE J 61' TIME 
_ 57 
11. 	 No Status Verification
 
Program M$J
 
12. 	 New Program 
- Wipe Status Black
 
Program FCA;LACPRT$J
 
TAPE 14360
 
Type In: Julian Data 75095
 
Tape Number E1430
 
Dump Status Tape
 
(After Load Tape)
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13. 
14. 
Verify Status Block Cleared 
Program M$J 
Process Film and Verify Data Content, Titles 
Processed and Indexing. 
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- I Iraton 
V TEST PREPARATION SHEETSe CChange. - NASA -LYNDON B.JOHNSON SPACE CENTER 3 SIC Cat No. 
4 Mod Sheet Number 
• s.page 1 of 2
 
6 Stc No/Mode NO - i Ca7e ja. Tme 9 Need Date
 
Dctober 20, j7i5 
1'2 Serial Number 
13 System " 14" ! E 0 Number 
COMA 7-p /7"/

W., 1'SSh6,t'V,f19, 1 W e 
-. Julian- Date Calculation 
17. Reason forWork 
To verify validity of software developed to allow
 
calculation of Julian Date from input calendar date. Previously
 
the Julian date had to be input directly.
 
21. nap
18 DESCRIPTION (Printor Type) 

Tech 22 CONT 23 NASA 
TESTS 
1. GENERAL
 
1.1 Tape Input. This tape is a LACTE Print Tape. 
.2 Teletype Input. Date to be converted will be er ter d 
_7-+ _from teletype... . . 
1.3 Film. 105mm Film will be output. 
1.4 Status Tables. Tables containing information o
 
files statused will be displayed on the monitor.
 
2. TEST PROCEDURES
 
A. Normal Operation 
1. Mount.pr.gran tape on 9-track drive. L
 
_ 2. Type D$J on teletype.
 
7 
_ 
3. Type R$J on teletype. 
4. Type WP on telYp. __ ____
 
[ 5___ ATTv on el e eI Programs to be
 
_ _used willbe read into core. 
6. Mount LACIE print tape on 9-track drive.
 
19 Prepared by 20 Final Acceptance Date 
REFER TOPROCEDURES FOR REOUIREDSIGNATURES REFER TO PROCEDURES FOR REQUI RED SIGNATURES 
Dat NASA Date 
J&C cilA 1Th UJI.CaCOPY I 
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____ ___ _ 
Vol. II 
TEST. .IEPARATION SHEET 
NASA - LYNDON 6. JOHNSON SPACE CENTER 	 2 o 
2 	 of 2 
TelaDESCRIPTION (Mrint or Typle 
__ ______ ___ ____ ___ 
___ ___ ___ ___ 
_a *tont NASA 
7. Type FCA;LACPRT$J. Monitor will display
 
run options. I/ 
• -8. Type GO/2 4 
9. Teletype will print! ENTER DATE 
_
/
 
lO.jType today's date in the form MM/DD/yy.
 
11. 	 Teletype will print ENTER TAPE NUMBER.
 
12. 	 Type tape number 13731.. Print tape will bcgin. 
processing with frames displayed on monitor. _ 
13. 	 Type Control A. Processing will halt when 
a complete page is done. 
_ 
14. 	Type TERM/,.
 
15. 	 Type CL/lI twice. V 
16, 	 Type ono
 
17. 	 Type REVMAL $J. 
18. 	 Type REV/,) . Monitor will display status tak es
 
with Julian date. 
 1­
19. 	 Film (1 fiche) will reflect accurate infor ati n.
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